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PREFACE 


This  issue  of  the  Systems  Management  (SM)  Detailed  Design  Specification 
and  its  updates  supercedes  all  previous  editions  and  meets  the  requirements 
specified  in  the  applicable  documents  listed  in  Section  1.  The  Remote  Manip- 
ulator System  (RMS)  design  specification  is  a part  of  this  document.  Sections 
1,  2,  3.1,  3.2.1  and  the  various  appendices  also  contain  information  about  RMS 
and  its  relationship  to  the  SM  major  function. 

Questions  about  the  technical  content  of  this  document  should  be  directed 
to  Ray  Napier,  MC77,  IBM  Corporation,  1322  Space  Park  Drive,  Houston,  Texas, 
77058  (713-333-7442).  Questions  specifically  about  RMS  functions  should  be 
directed  to  Wes  Nickodemus,  same  address,  phone  333-7650. 
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1.  INTRODUCTION 


Systems  Management  (SM)  software  provides  the  user  a means  to  monitor  vehicle 
subsystems  during  on-orbit  phases.  Information  related  to  the  vehicle  subsystem 
health  and  status  is  provided  to  the  user  through  automatic  fault . detection,  per- 
formance data  readouts,  and  configuration  status  displays.  Vehicle  subsystem  man- 
agement is  accomplished  by  user  assessment  of  information  provided  by  SM  and  sub- 
sequent user  actions  to  affect  vehicle  configuration.  SM  also  performs  special 
computations  and  sequences  to  provide  additional,  information  and  to  provide  assist- 
ance in  the  maintenance  of  several  vehicle  subsystem. 

Data  monitored  includes  Operational  Instrumentation  (01)  data  from  the  PCM 
Master  Unit,  data  from  the  Payload  MDM*s  (includes  midbody  MDM's),  and  software 
generated  data. 

In  addition  to  the  monitoring  of  the  vehicle  subsystem,  SM  software  provides 
the  user  the  capability  to  update  parameters  which  control  SM  processing. 

The  purpose  of  the  SM  portion  of  this  document  is  twofold:  (a)  to  define 
the  functions  to  be  performed  by  the  SM  application  software  and  (b)  to  describe 
at  a detailed  level  the  design  employed  to  accomplish  these  functions.  To  achieve 
this,  the  remainder  of  the  SM  portion  of  this  document  is  organized  into  two 
sections.  Section  2 defines  the  control  structure  of  the  SM  application.  Section 
3 describes  the  design  of  the  SM  application  and  is  organized  as  follows: 

a.  Section  3.1  - Overview  of  the  SM  application 

b.  Section  3.2  - Detailed  descriptions  of  the  Operational  Sequences  (OPS) 
control  segments  and  the  cyclic  processes  they  control. 

c.  Section  3.3  - Detailed  descriptions  of  the  SM  Specialist  Function 
(SPEC)  control  segments  and  all  the  display  controlled  "on-demand" 
processes  that  are  invoked  by  either  an  OPS  or  SPEC  control  segment 
as  a direct  result  of  an  item  entry  to  a display. 

Sections  3.2  and  3.3  describe  each  processing  element  (module)  in  the  SM 
application.  Each  description  consists  of  text,  an  input/output  table  (Module 
Data  List)  and  a structured  control  flow  diagram. 

The  text  provides  a narrative  description  of  the  flow  through  the  module 
(paragraph  C - process  description)  and  other  information  pertinent  to  that 
process  and  its  interfaces  to  other  processes. 
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Control  flows  describe  the  processing  flow  of  a module  and  reflect  the 
level  of  detail  as  specified  in  the  'SM  level  B CPDS  , SM  level  C FSSR  part 
B or  RMS  level  C FSSR  Volume  1,  as  appropriate. 

Module  Data  Lists  provide  a tabular  list  of  parameters  required. to  control 
the  processing  flow  and  provide  additional  information  about  those  parameters 
as  follows : 


Item  Number  - Items  are  sequentially  numbered  for  reference  purposes. 

Item  Name  - A generic  (English)  title  for  the  parameter.  This  name  is 
the  same  as  that  used  in  the  control  flow  and  the  various  appendixes. 


Descriptor  - A reference  to  a full  description  of  the  parameter  in  an 
appendix.  If  the  parameter  is  table  resident  in  an  SM  compool,  it  is 
further  described  in  Appendix  A.  If  it  is  locally  declared  or  a CALL 
LIST  parameter,  it  is  further  described  in  Appendix  E.  Additionally, 
interprocess  variables  are  further  described  in  Appendix  D. 

Activity  Type  - denotes  usage  of  parameter 


® I - Input 

® 0 - Output 

• L - Locally  declared  variables 

• C - Locally  declared  constants 


• Z - Compool  Constant 

• R - Input  interprocess  or 

. hardware  parameter 

• W - Output  interprocess  or 

hardware  parameter 


So.uree/Destination  - Specifies  the  external  modules  which  reference  the 
data.  The  three  character  ID's  (see  Table  l-l)  of  all  modules  supplying 
(inputs)  or  receiving  the  parameters  are  specified.  Additionally,  Down- 
list  (DL)  or  CRT  Display  (CRT)  may  be  specified  as  a destination  in  this 
column  to  indicate  the  parameters  are  available  for  Downlist  and/or  CRT 
display.  Uplink  Processor  (SUL)  and  I-Load  (ILD)  may  be  specified  as  a source 
in  this  column. 

HAL  Name  - The  HAL  name/Assembly  Language  name  assigned  to  the  parameter 
(include  Assembly  Language  aliases,  if  applicable).  Naming  standard  are 
specified  in  the  Space  Shuttle  Orbiter  Avionics  Software  Programming  Stand- 
ards Document.  The  third  character  of  non-local  (functional)  data  has  a 
unique  identifier  for  each  functional  area  within  an  FSW  application.  The 
functional  IDs  for  the  SM  application  (excluding  RMS ) are  listed  in  Table  1-2. 
The  Programming  Standards  document  does  not  define  a convention  for  local  data, 
However,  SM  adheres  to  the  following  local  data  standard: 


• Locally  DECLARE' d data  will  begin  with  the  three  character  ID  of 

the  module  using  the  data  (i.e.,  data  local  to  PM  control  will  be 
of  the  form  SPM_X X). 

• Local  TEMPORARY  data  will  have  no  standard  convention,  but  should 
have  a name  descriptive  of  its  use. 
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MML  - The  Master  Measurement  List  number  specified  in  the  Level  B or  C require 

ment  for  the  parameter.  If  no  MML  is  specified,  the  column  is  blank. 

Requirement  Symbol  - The  symbol  used  in  the  Level  C requirements  to  denote 

the  parameter.  If  none  is  specified,  the  column  is  blank. 

Appendixes  A - E provide  the  following  information: 

A - Data  Base  Definitions  - a description  of  the  tables  contained  in  the  SM 
compools. 

B - I/O  Data  Tables  - Description  of  data  tables  for  non  mission-dependent  I/O 

C - Traceability  Matrix  - A two-way  cross  reference  (requirements  to  SDS 
section,  SDS  section  to  requirements). 

D - Interprocess  Variables  Definition  - Lists  variables  which  are  referenced 
at  two  or  more  priority  levels  and  the  three  character  ID's  (see  Table 
1-1 ) of  the  modules  which  update  or  reference  them.  If  the  module 
listed  is  assuming  the  priority  of  some  other  process,  the  three- 
character  ID  of  that  process  is  listed  in  parentheses  following  the  ID 
of  the  module.  Where  control  over  how  the  variables  are  updated  and 
referenced  is  necessary,  e.g.  , to  maintain  time  homogeneity,  this  control 
is  discussed. 

If  two  or  more  variables  share  the  same  table  locations,  references,  and 
controls,  these  variables  are  listed  as  one  group.  A reference  to  the 
appendix  describing  the  variable  is  listed  with  each  location. 

No  attempt  is  made  to  list  all  variables  which  are  asynchronously  refer- 
enced by  the  cyclic  display  processor. 

E - Data  Item  Descriptor  - Variables  in  the  Module  Data  Lists  that  are  not 
listed  in  Appendix  A.  (i.e.,  not  SM  Compool  resident).  This  appendix 
is  organized  by  SDS  section  number.  The  item  # in  Appendix  E corres- 
ponds to  the  item  # for  that  entry  in  the  respective  section's  Module 
Data  List. 

The  following  documents  were  used  in-  preparation  of  this  version  of  the 
System  Management  Flight  Software  Detailed  Design  Specification. 


Applicable  Documents 

a.  Space  Shuttle  Program  Orbiter  Project  Computer  Program  Development 
Specification,  Volumn  I,  Book  7>  "OFT  System  Level  Requirements, 
Software  (Level  A)",  SS-P-0002-170. 

Volume  5,  Book  3 "OFT  Functional  Level  Requirements  Systems  Management 
(Level  B)",  SS-P-0002-S30I  July  27,  1979- 

Space  Shuttle  Orbiter  Flight  Test  Level  C Functional  Subsystem  Software 
Requirements  Systems  Management  Part  B - Section  6,  October  l6,  1978. 


II 


Date  10/16/79 


BOOK:  OFT  SM  Detailed  Design  Specification  Page  1-4 


b . Space  Shuttle  Orbital  Flight  Test  Orbiter  Avionics  Software  Design 
Specification,  Volume  I,  "Software  System  Overview" 

Volume  II,  "Systems  Services" 

Part  1 Flight  Computer  Operating  System  (FCOS) 
Part  2 User  Interface  (UI) . 

Part  3 System  Control  (SC) 

Volume  III,  "Applications" 

Part  1 Guidance,  Navigation  and  Control  (GNC) 
Part  3 Vehicle  Utility 

c.  SM  Offline  Preprocessor,  Detail  Design  Specification 

d.  RMS  Level  C FSSR,  SD  77-SH-0002A,  12-15-78. 

e.  Display  & Controls  Level  C FSSR,  SD76-SH-002,  12-15-78. 


SM  DRs,  CRs,  and  PCRs 


DR 

36014 

DR 

35864 

DR 

35852 

CR 

19918 

CR 

19825 

CR 

19821 

CR 

12863 

PCR 

36187 

Illegal  Entry  on  DEU4  Following  Common  Set  FTS 
Fuel  Cell  Purge  Termination  Logic 
SIV  Flag  Incorrect  After  SM2  Recall 
Fuel  Cell  Purge  Termination  Logic 
PBD  Command  on  Change  Only 

PBD  Single  Point  Failure  Channelization  Change 
KU  Band  Acquisition  Sequence  Change 
Uplink  Data  Control 


RM  DRs,  CRs,  and  PCRs 


CR 

19195B 

CNTL  10  CLEANUP 

CR 

19262B 

MT6  DR2 

CR 

19310A 

10  TABLE  INCONSISTENCIES 

CR 

19313 

COMP  OF  EE  TO  STR  MATRIX 

CR 

19314 

2N  FILTER  SING  CAUTION 

CR 

19316A 

TEMP  DATA  INITIALIZATION 

CR 

19317 

TEMP  CONV  WITH  2 ARMS 

CR 

19368A 

MS ID  NBR  COMPLETION 

BOOK:  OFT  SM  Detailed  Design  Specification 


Date  10/16/79 
Page  1-5 


CR 

19423A 

RMS  DOWNLIST  RQMTS  STS  2 

CR 

19508 

TEST  WORD  CHECKING 

CR 

19510 

STATE  CHG  FOR  VERNIER 

CR 

19512 

HCCF  CURRENT  LIMITING 

CR 

19515 

POSITION  ENC  BIAS  CORR 

CR 

19522 

PHASING  II 

CR 

19523B 

PARAMETER  VALUES/RANGES 

CR 

19524 

MANUAL-IDLE-MANUAL  TRANS 

CR 

19526 

REL/DERIG  CK  CORRECTION 

CR 

19527A 

CONSISTENCY  CK  INHIBIT 

CR 

19551 

MOD  TO  D/L  CR  19423A 

CR 

19633 

CORR  TRNSF  OF  VEEPORSEL 

CR 

1965 2A 

RUNAWAY  JNT  CONS IS  CHECK 

CR 

19783A 

MS ID  ASSIGN-CR  INCORPORATION 

PCR 

31648 

RAISE  RMS  MCIU  PRIORITY 

\?> 
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ALPHABETICAL  LISTING  OF  THREE  CHARACTER  ID’S 


NAME 

PROCESS 

SECTION 

DMP 

MASS  MEMORY  MESSAGE  PROCESSOR 

3.3. 7. 3 

RAS 

AUTOMATIC  SEQUENCE  PROCESSOR 

3.3.8.10 

RCD 

MCIU  DECODER 

3.3. 8. 5 

RDD 

DEDICATED  DISPLAY 

3.3.8.17 

REX 

RMS  EXECUTIVE 

3. 3. 8. 4 

RFP 

POSITION  HOLD 

3.3.8.13 

RHM 

HEALTH  MONITOR 

3.3.8.14 

RIT 

TEMPERATURE  PROCESSOR 

3.3.8.15 

RJS 

HAND  CONTROLLER 

3. 3. 8. 8 

RKG 

KINEMATIC  DATA  GENERATOR 

3. 3. 8. 6 

RMC 

RMS  SPECIALIST  FUNCTION  CONTROL  SEGMENT 

3.3. 8.1 

RNC 

MCIU  ENCODER 

3.3.8.16 

RPO 

RESOLVED  POSITION  ALGORITHM 

3. 3. 8. 9 

RQC 

INPUT  PROCESSING  AND  CONFIGURATION  DETERMINATION 

3.3.8.18 

RRP 

RESOLVED  RATE  PROCESSOR 

3.3.8.11 

RSC 

SINGLE  JOINT  CONTROL 

3.3. 8. 7 

RTV 

TOTAL  VELOCITY 

3.3.8.12 

RUD 

RMS  ITEM  PROCESSOR 

3. 3. 8. 2 

RVM 

CONSISTENCY  AND  ENCODER  CHECKS 

3.3.8.21 

RWP 

POSITION  HOLD  CHECKS 

3.3.8.20 

RXY 

CONFIGURATION  INITIALIZATION 

3.3.8.19 

RYE 

DATA  CONVERSION  PROCESSOR 

3. 3. 8. 3 

SAM 

ANTENNA  MANAGEMENT  ITEM  PROCESSOR 

3.3.4 

SBD 

PAYLOAD  BAY  DOORS  ITEM  PROCESSOR 

3.3.5 

SBS 

BACKWARD  SCALING 

3.2. 1.8 

SCI 

SCM  INITIALIZATION/CLEANUP 

3. 3. 2. 3 

SCM 

SUBSYSTEM  CONFIGURATION  MANAGEMENT  PROCESS 

3. 3. 2. 2 

SCS 

SCM  SPECIALIST  FUNCTION  CONTROL  SEGMENT 

3. 3. 2.1 

SDA 

BASIC  DATA  ACQUISITION 

3. 2. 1.3.1 

SFD 

FAULT  DETECTION  AND  ANNUNCIATION 

3. 2. 1.6 

SFS 

FORWARD  SCALING 

3. 2. 1.7 

SGA 

GENERAL  DATA  ACQUISITION 

3. 2. 1.3. 2 

SI1-SI4 

PAYLOAD  CONTROL  INITIALIZATION/CLEANUP 

3. 3. 6. 3 

SLS 

COMMUNICATION  INSTRUMENTATION  SPECIALIST  FUNCTION 
CONTROL  SEGMENT 

3. 3. 3.1 

SM2 

ORBIT/DOORS  (OPS2)  CONTROL  SEGMENT 

3.2.1 

SPC 

PAYLOAD  CONTROL  ITEM  PROCESSOR 

3. 3. 6. 2 

SPM 

PERFORMANCE  MONITOR  CONTROL 

3. 2. 1.4 

SPP 

PRECONDITION  PROCESSING 

3. 2. 1.5 

SP1-SP4 

PAYLOAD  CONTROL  SPECIALIST  FUNCTION  CONTROL  SEGMENT 
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SSA 

SSB 

SSC 

SSD 

SSF 

SSH 

SSM 

SSN 

SSO 

SSP 

SSR 

SSS 

SST 

SSW 

STC 

STM 

STS 

SUL 

S2I 

VMM 

VMP 

VCY 

VTF 
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APU  FUEL  QUANTITY 
PAYLOAD  BAY  DOORS 
FUEL  CELL  PURGE 

SPECIAL  PROCESSES  DATA  ACQUISITION 
FUEL  CELL  COMPUTATION 
HYDRAULIC  WATER  BOILER  QUANTITY 
ANTENNA  MANAGEMENT 
02/N2  QUANTITY 
SPECIAL  PROCESSES  DATA  OUT 
SPECIAL  PROCESSES  EXECUTIVE 
RECORDER  TAPE  POSITION 

STANDBY  WATER  COOLANT  LOOP  TEMPERATURE  CONTROL 
HYDRAULIC  FLUID  ON-ORBIT  TEMPERATURE  CONTROL 
H20  PUMP  DELTA  PRESSURE 

TABLE  MAINTENANCE  CYCLIC  PARAMETER  UPDATE 
TABLE  MAINTENANCE  PROCESS 

TABLE  MAINTENANCE  SPECIALIST  FUNCTION  CONTROL  SEGMENT 

SM  UPLINK  PROCESSOR 

OPS  2 INITIALIZATION/CLEANUP 

MASS  MEMORY  READ/WRITE  SPEC  CONTROL 

MASS  MEMORY  READ/WRITE  SPEC  ITEM  PROCESSOR 

GTS  CYCLIC  UPDATE  PROCESSOR 

TELEMETRY  FORMAT  LOAD  PROCESS 


3.2.1.12 

3.2.1.20 

3.2.1.18 

3.2.1.10 

3.2.1.13 

3.2.1.14 

3.2.1.22 

3.2.1.15 

3.2.1.11 
3. 2. 1.9 
3.2.1.17 

3.2.1.21 

3.2.1.19 

3.2.1.16 
3. 3. 1.3 
3. 3. 1.2 

3.3.1. 1 

3.2.1.23 

3. 2. 1.1 

3. 3. 7.1 

3. 3. 7. 2 

3. 3. 3. 3 

3. 3. 3. 4 
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FUNCTIONAL  ID  ASSIGNMENT 

FUNCTIONAL  AREA  FUNCTIONAL  DATA  ID 

Basic  Processes  A 

Table  Maintenance  T 

SCM  C 

Payload  Control  P 

APU  Fuel  Quantity  Q 

Payload  Bay  Doors  B 

Fuel  Cell  Purge  U 

Fuel  Cell  Computation  F 

Hydraulic  Water  Boiler  Quantity  H 

Antenna  Management  M 

O2/N2  Quantity  N 

Recorder  Position  Tape  R 

Standby  Water  Coolant  Temp  Control  L 

Hydraulic  Fluid  Temp  Control  0 

H20  AP  W 

Special  Process  S 

Uplink  Processor  V 

Common  (multi-area)  Z 
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2.  FUNCTIONAL  DESCRIPTION 

The  Systems  Management ■ structure  consists  of  three  major  functions:  Basic 

SM  Processes , Special  Processes,  and  Display  and  Uplink  Controlled  Processes.  The 
functions  and  the  major  processes  included  in  each  are  shown  in  the  hierarchy 
diagram  in  Figure  2-1. 

Basic  SM  Processes  acquire  data  from  the  various  vehicle  subsystems  and 
monitor  this  data  to  provide  fault  detection  and  warning  in  the  event  of  a ve- 
hicle subsystem  failure.  Data  Acquisition  acquires  the  data  and  makes  it  avail- 
able for  further  processing.  Performance  Monitoring  provides  the  control  for 
Fault  Detection  and  Annunciation  (FDA),  and  Precondition  Processing  (dynamic 
limit  selection  for  FDA  processing). 

Special  Processes,  under  the  control  of  a Special  Processes  Executive,  pro- 
vides specialized  computations  and  processing  sequences  to  determine  and  control 
the  status  and  performance  of  various  vehicle  subsystems.  Vehicle  subsystems 
data  necessary  for  Special  Processes  is  acquired  by  Special  Processes  Data 
Acquisition  and  made  available  to  Basic  SM  Processes.  Error  conditions  deter- 
mined as  a part  of  computations  or  sequences  are  annunciated  from  the  Special 
Processes . 

. Display  and  Uplink  Controlled  Processes  provide  functions  which  can  be  used  to 
initiate,  alter,  or  terminate  certain  processing  within  Basic  SM  Processes  and 
Special  Processes.  Some  of  these  functions  provide  the  onboard  capability  to 
modify  certain  tables  used  by  SM  Processes.  Display  and  Uplink  Controlled  Processes 
consists  of  Table  Maintenance,  Subsystem  Configuration  Management,  Communications 
Instrumentation,  Antenna  Management,  Mass  Memory  Patch,  Payload  Bay  Doors,  Payload 
Control,  the  Remote  Manipulator  System,  and  the  Uplink  Processor. 

A more  thorough  functional  description  of  Systems  Management  may  be  found 
in  the  Design  Overview,  Section  3.1. 


3.2.1.22 


Figure  2-1.  Systems  Management  Hierarchy  Diagram 
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3.  SOFTWARE  DESIGN 

This  section  describes  the  SM  software  processing  elements.  The  emphasis 
in  the  presentation  is  on  describing  the  design  of  the  SM  application  processing 
elements,  the  tables  used,  and  the  control  and  interface  relationships.  As  such, 
a major  part  of  this  section  is  a series  of  structured  control  flow  diagrams. 

Each  diagram  has  descriptions  which  detail  the  process  and  tables  which  list 
process  inputs  and  outputs.  Prior  to  presenting  the  processing  elements,  high 
level  design  consideration,  assumptions , and  structure  (tables  and  processing 
elements)  are  discussed. 

3.1  DESIGN  OVERVIEW 

3.1.1  Design  Consideration 

The  Systems  Management  software  is  designed  to  operate  within  the  frame- 
work of  the  overall  Orbiter  Flight  Program  design.  The  SM  design  is  influenced 
and  constrained  by  the  System  Software  designs  to  ensure  accurate  and  efficient 
interfaces  with  the  system  services.  The  FCOS  provides  the  services  for  all 
I/O  operations  and  supervises  the  timing  and  execution  of  SM  software  components. 
The  User  Interface  software  provides  the  service  functions  by  which  the  user  com- 
municates with  the  SM  software.  System  Control  software  initializes  the  AP101 
GPC  software  to  a point  where  the  SM  software  can  be  activated. 

The  SM  software  design  is  also  influenced  by  organization  of  processes 
into  Operational  Sequences  (OPS)  and  Specialist  Functions  (SPEC).  Control  seg- 
ments, the  software  implementation  of  OPS  and  SPEC,  centralize  the  structure  of 
the  software  at  a high  and  visible  level.  The  segment  design  is  determined  by 
which  functions  are  valid  for  a particular  OPS  or  SPEC.  The  control  segment 
determines  the  sequencing  of  functions  within  the  OPS  or  SPEC  based  on  user  in- 
put, time  or  events.  The  SM  OPS  and  SPEC  structure  is  described  in  Section 
3.I.U. 

Another  consideration  influencing  the  SM  design  is  the  decision  to  divide 
the  processing  into  Basic  SM  Processes,  Special  Processes,  and  Display  and  Uplink 
Controlled  Processes.  This  decision  allows  the  OFT  design  of  the  Basic  SM  Pro- 
cesses to  resemble  the  ALT  design  so  that  minimal  changes  are  required  to  reflect 
additional  OFT  requirements  and  so  that  new  code  for  Special  Processes  and  Display 
Controlled  Processes  may  be  developed  independently  from  modifications  to  existing 
code.  This  decision  also  leads  to  easier  CPU  load  balancing  of  the  cyclic  proces- 
ses included  in  SM  (Basic  SM  Processes  and  Special  Processes).  Figures  3. 1.1-1 
and  3. 1.1-2  are  an  example  representation  of  how  this  load  balancing  could  be 
accomplished.  The  actual  process  ordering  and  offsets  are  determined  using  per- 
formance data  obtained  from  executing  the  actual  code. 
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Figure  3. 1.1-1.  Sample  Load  Balancing  - SM  OPS  201 
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Figure  3.1. 1-2.  Sample  Load  Balancing  - SM  OPS  202 
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A final  consideration  which  influenced  the  SM  design  is  the  utilization  of 
a table  driven  approach.  This  approach  is  employed  for  two  reasons.  First, 
Basic  SM  Processes  consist  of  cyclic  processing  of  input  parameters  utilizing 
repetitive  logic  with  parameter  unique  processing  control  data.  With/ the  table 
driven  design,  generalized  processing  routines  can  be  coded  which  process  many 
parameters  based  on  the  table  resident  control  information  for  each  parameter. 
This  method  prevents  coding  similar  logic  for  each  parameter  to  be  processed, 
thereby  reducing  memory  requirements.  The  second  reason  for  adopting  the  table 
driven  design  is  to  accommodate  the  requirement  to  allow  the  changing  of  the 
processing  control  data  on  a parameter  basis  inflight  via  keyboard  and  on  a 
system  basis  during  ground  turnaround  operations. 

3.1.2  Design  Assumptions 

This  section  lists  assumptions  made  in  the  SM  design.  The  purpose  in  list- 
ing the  assumptions  is  to  make  visible  specific  items  which  if  determined  to  be 
invalid  would  impact  the  design.  Additional  assumptions  which  apply  across  the 
total  Orbiter  Flight  Program  are  identified  in  Volume  1. 

a.  SM  processes  use  "current  values"  and  do  not  ensure  time  homogenous 
data  (except  for  interprocess  data  with  homogeneity  requirements). 

b.  All  discretes  within  an  acquired  word  are  acquired  at  the  same 
sample  rate;  that  rate  being  the  highest  rate  specified  for  any 
one  discrete  in  the  word. 

c.  All  parameter  samples  acquired  for  Basic  SM  Processes  are  processed. 

d.  Channelization  data  for  parameters  used  in  special  processing  is  not 
mission- dependent . 

e.  Data  is  not  acquired  from  serial  channels  for  Basic  SM  Processes  or 
Subsystem  Configuration  Management  (SCM).  However,  data  acquired 
from  serial  channels  for  Special  Processes  is  available  in  the  SM 
COMPOOL  to  Basic  SM  Processes  and  to  SCM. 
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3.1.3  SM  Table  Structure  Overview 


In  a table-driven  design,  the  tables  are  an  integral  part  of  the  software 
and  key  to  understanding  the  design  is  to  understand  the  tables  and  how  they 
'control'  the  process.  Significant  table  attributes  which  must  be  understood 
are  function,  content,  organization  and  relationships  between  the  tables  and 
the  processes.  Content  relates  to  whether  the  table  contains  control  informa- 
tion or  data.  Organization  defines  the  structure  and  substructures  of  entries 
within  the  table.  An  example  organization  would  be  by  parameter  sample  rate 
and  then  by  parameter  type.  Relationships  between  the  tables  relates  mainly 
to  how  reference  is  made  to  the  tables  by  the  processes. 

An  overview  of  the  SM  tables  and  buffers  and  their  relationships  is  shown 
in  Figures  3. 1.3-1  through  3. 1.3-3.  Tables  contained  within  the  dashed  blocks 
are  associated  with  the  indicated  process  or  function  group.  Those  tables  not 
enclosed  are  common  to  many  processes  and  cannot  be  associated  with  any  par- 
ticular process.  Tables  connected  by  solid  lines  have  a direct  index  or  refer- 
ence relationship.  A table  pointing  to  another  (as  depicted  by  the  arrow)  has 
an  address  or  an  index  into  the  table  being  pointed  to.  Tablesi  connected  by 
dashed  lines  are  similarly  organized  and  thus  do  not  require  a direct  index. 

Appendix  A. 2 describes  each  table.  Reference  should  be  made  to  these 
descriptions  as  the  process  descriptions  and  control  flows  are  studied.  Par- 
ticular attention  should  be  given  to  the  organization  of  entries  within  the 
table.  For  example,  if  the  first  level  table  organization  is  by  parameter 
type,  the  process  is  controlled  accordingly.  A secondary  organization  within 
the  table  (i.e.,  by  sample  rate)  will  represent  a 'nested'  control  loop  within 
the  process  being  described. 

Many  of  the  SM  tables  contain  data  that  may  change  from  mission  to  mission. 
These  tables  are  generated  by  an  offline  table  preprocessor  (refer  to  the  SM 
Preprocessor  Detail  Design  Specification).  The  Preprocessor  initializes  certain 
variable  da.ta  items  to  a required  state.  For  example,  the  parameter  I/O  status 
bits  in  the  CDA  are  initialized  to  ensure  that  invalid  Parameter  Status  Indica- 
tors are  initially  displayed  for  all  parameters.  The  Preprocessor  also  gen- 
erates certain  buffers  because  the  structure  of  these  buffers  is  determined  by 
the  content  or  organization  of  the  tables. 

Linkages  between  the  tables /buffers  (the  Preprocessor  output)  and  the  SM 
executable  code  are  resolved  via  a 'system  build'  process  performed  in  the 
Software  Development  Laboratory  (SDL). 


Figure  3.1.3-1.  Basic  SM  Processes  Table/Buffer  Relationships 
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Figure  3. 1.3-2.  Special  Processes  Table/Buffer  Relationships 
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Figure  3. 1.3-3.  Display  Controlled  Processes  Table/Buffer  Relationships 
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3.1.1*  Processing  Element  Structure 

The  SM  processing  elements  are  organized  into  two  basic  structures: 
Operational  Sequences  (OPS)  and  Specialist  Functions  (SPECs).  Each  OPS  con- 
tains certain  SM  functions  which  are  valid  during  the  time  that  particular 
OPS  is  active.  In  addition,  certain  functions  defined  as  SPECs  are  also  valid 
during  a particular  OPS.  These  SPECs  are  initiated  only  upon  user  request. 

Within  the  OPS/SPEC  structure,  the  SM  processing  elements  are  grouped  into 
three  basic  areas:  Basic  SM  Processes,  Special  Processes,  and  Display  and  Uplink 

Controlled  Processes.  The  Basic  SM  Processes  and  Special  Processes  are  controlled 
by  OPS  control  segment (s)  while  the  Display  Controlled  Processes  are  controlled 
by  OPS  control  segments  and/or  SPEC  control  segments.  Figure  3.1. 4-1  shows  the 
control  flow  from  the  SM  OPS  and  SPEC  control  segments  to  the  various  SM  pro- 
cesses. Also  shown  in  Figure  3.1. 1-1  is  RMS  processing  which  also  executes 
within  the  SM  OPS/SPEC  structure. 

The  functions  which  comprise  the  primary  role  of  Basic  SM  Processes,  Data 
Acquisition  and  PM  Control,  are  valid  in  SM  OPS  2 and  are  structured  as  two 
cyclic  processes.  Each  is  scheduled  by  the  OPS  control  segment.  Figure  3.1. 1-2 
illustrates  the  data  flow  through  Basic  SM  Processes,  i.e.,  the  relationship  be- 
tween the  two  basic  processes  (Data  Acquisition  and  PM  control)  and  the  primary 
data  buffers  these  processes  utilize. 

The  Special  Processes  execute  asynchronously  to  Basic  SM  Processes  and  con- 
sists of  three  groups  of  functions:  Data  Acquisition,  Computations  and  Sequences, 

and  Data  Output.  All  functions  in  these  groups  are  invoked  by  the  Special  Pro- 
cesses Executive  which  is  scheduled  cyclically  by  the  SM  OPS  2 control  segment. 

The  functions  invoked  by  the  Special  Processes  Executive  differ  according  to 
which  are  valid  for  the  currently  executing  Mode.  Figure  3. 1.1-3  illustrates 
the  data  flow  through  the  three  groups  of  functions  comprising  the  Special  Pro- 
cesses and  the  primary  data  areas  used  by  these  functions. 

The  Display  and  Uplink  Controlled  Processes  are  all  "on-demand"  functions 
which  are  invoked  by  an  OPS  or  SPEC  control  segment  as  a direct  result  of  an  entry 
to  a display  (or  in  the  case  of  the  SM  Uplink  Processor,  a signal  from  the  Systems 
Services  Uplink  Software).  Except  for  RMS  all  data  flow  between  the  control  seg- 
ments, the  Display  and  Uplink  Controlled  Processes,  and  any  affected  cyclic  pro- 
cesses is  via  the  Communications  Table  (see  Appendix  A. 2). 
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The  Subsystem  Measurement  Management  (SMM)  Display  processing  function  is 
related  to  SM,  but  not  part  of  the  SM  processing  structure.  SMM  Display  Pro- 
cessing is  performed  asynchronously  to  the  SM  processes  discussed  above.  The 
User  Interface  function,  (SDS-Volume  II,  Part  2),  updates  the  active  SMM  dis- 
play(s)  by  utilizing  a set  of  tables  that  contain  various  control  information 
and  pointers  to  parameter  values  and  statuses  in  the  SM  COMPOOL's.  These  tables 
are  built  by  an  offline  process,  the  Display  Format  Generator  (DFG)  program. 
Inputs  to  the  DFG  program  are  generated  by  the  SM  Preprocessor  and  are  discussed 
in  the  SM  Preprocessor  Detailed  Design  Specification  - Phase  II,  Section  6. 

This  design  approach  allows  SMM  displays  to  be  defined  and  generated  indepen- 
dently of  the  SM  executable  code. 
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Figure  3. 1.4-2.  Basic  SIVI  Process  Overview 
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Figure  3. 1.4-3.  Special  Processes  Overview 
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RMS  processing  operates  as  a specialist  control  function  under  SM  OPS 
2.  The  system  has  six  internal  configurations  (Suspend,  Temperature,  Idle, 
Single,  Manual,  Auto).  To  obtain  configuration  independence,  the  RMS 
executive  modules  perform  all  the  configuration  control  processing.  RMS 
program  module  interface  management  has  been  centralized  in  the  executive 
modules  through  the  use  of  program  dispatcher  tables. 

Figure  3. 1.5-1  illustrates  the  RMS  external  interfaces  [Flight  Computer 
Operating  System  (FCOS) , SM  Table  Maintenance  (SM  TM  SPEC) , User  Interface 
(UI) , Downlist  (DL)] . Figure  3. 1.5-2  shows  the  internal  RMS  hierarchy. 

Table  3. 1.5-1  contains  the  list  of  RMS  program  module  names. 
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KMC 

RUD 

REX 

RQC 

RXY 

RWP 

RCD 

RKG 

RSC 

RJS 

RPO 

RAS 

RRP 

RTV 

RFP 

RHM 

RIT 

RNC 

RDD 

RYE 

RVM 


Table  3. 1.5-1.  Module  Names /Acronyms 
RMS  Specialist  Function  Control  Segment 
RMS  Item  Processor 
RMS  Executive 

Input  Processing  and  Configuration  Determination 

Configuration  Initialization 

Position  Hold  Checks 

MCIU  Decoder 

Kinematic  Data  Generator 

Single  Joint  Control 

Hand  Controller 

Resolved  Position. Algorithm 

Automatic  Sequence  Processor 

Resolved  Rate  Processor 

Total  Velocity 

Position  Hold 

Health  Monitor 

Temperature  Processor 

MCIU  Encoder 

Dedicated  Display 

Data  Conversion  Processor 

Consistency  and  Encoder  Checks 
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3 . 2 Operational  Sequences 

A description  of  the  SM  Orbit/Doors  (OPS  2)  Control  Segment  is  presented. 
Functions  active  throughout  this  OPS  are  identified;  and  Mode  processing  and 
displays  are  identified.  The  displays  available  within  the  SM  OPS  2 Control 
Segment  are  shown  in  Table  3.2-1  with  valid  SM  OPS  transitions  identified  in 
Table  3.2-2.  No  attempt  is  made  to  identify  specific  item  entries  or  unique 
processing  associated  with  item  entries  in  the  control  segment  flows.  Item 
entry  processing  is  more  fully  discussed  in  Section  3.3  (Display  and  Uplink 
Controlled  Processes). 

Valid  Specialist  Functions  (SPECs)  within  each  SM  OPS  are  shown  in  Table 
3.2-2.  Two  unique  Specialist  Functions  may  be  active  within  each  OPS.  Descrip- 
tions of  all  SM  Specialist  Functions  valid  for  SM  OPS  2 are  in  Section  3.3. 

When  a valid  OPS  transition,  as  specified  in  Table  3.2-2,  occurs  between 
two  OPS  containing  SM  processing,  certain  data  is  maintained  for  use  by  the 
new  OPS.  This  data  includes: 

• The  parameters  maintained  by  the  Communications/Instrumentation 
SPEC  function  indicating  the  last  128  KBPS  and  6b  KBPS  format 
IDs  entered. 

• All  values  input  from  the  Antenna  Management  display. 

• All  values  updated  by  the  Table  Maintenance  SPEC  function. 

• Ku-band  antenna  control  discretes  updated  by  uplink. 

• Values  maintained  by  FDA  processes  to  control  their  processing. 

If  the  transition  does  not  involve  a memory  reconfiguration,  no  action  is  re- 
quired to  maintain  the  data.  If  the  transition  involves  overlaying  the  data, 
the  data  is  saved  and  restored  to  the  SM  tables  before  the  new  OPS  initiates 
any  processing.  Since  there  is  only  one  OPS  configuration  currently  defined 
containing  SM!  processing,  no  valid  transitions  can  occur  which  involve  memory 
reconfigurations,  and  thus  no  processes  are  presented  which  maintain  the  above 
data. 


Zb 
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7 

Table  3.2-1.  SM  OPS  Display  Content 

DISPLAY  TITLE 

OPS 

SEQ  OPS 

SPEC 

DISP 

SM  Systems  Summary  1 

2 

X 

SM  Systems  Summary  2 

2 

X 

CRYO/Fuel  Cell1 

2 

X 

1 

Environmental 

2 

X 

APU/HYD1 

2 

X 

SM  Table  Maintenance 

2 

X 

SCM 

2 

X 

PCMMU/PL  Comm 

2 

X 

1 

Communications  Management 

2 

X 

] 

Antenna  Management 

2 X 

Payload  Bay  Doors 

2 X 

HYD  Thermal1 

2 

X 

PDRS  Control 

2 

X 

PDRS  Status 

2 

X 

1 

Electrical 

2 

X 

Payload  Control  SPEC  (l-h) 

2 

X 

Payload  Parametric1 

2 

X 

1 

Propellant  Thermal 

2 

X 

APU/Environmental  Thermal1 

2 

X 

Mass  Memory  Read/Write 

2 

X 

1 These  displays  may  be  mass  memory  resident.  The 
are  main  memory  resident. 

remaining  displays 

.37 
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Table  3.2-2.  SM  OPS  SPEC  Function  Table 


Specialist  Function 

Section 

Number 

Valid  in  SM  OPS  ' 

2 

8 

9 

Table  Maintenance 

3.3.1 

yes 

no 

no 

Subsystem  Configuration  Management 

3.3.2  • 

yes 

no 

no 

Communications /Instrumentation 

3.3.3 

yes 

no 

no 

Payload  Control  (1-k) 

3.3.6 

yes 

no 

no 

General  Test  Support 

no 

no 

yes 

First  Sensor  Self  Test 

no 

no 

yes 

Second  Sensor  Self  Test 

no 

no 

yes 

TCS  Control 

no 

no 

yes 

System  Services  SPECs 

yes 

yes 

yes 

RMS 

3.3.8 

yes 

no 

no 

Mass  Memory  Patch 

3.3.7 

yes 

yes 

no 

Valid  SM  OPS  Transition  Table 


\T0 

FR0M\ 

OPS  0 

SM2 

SM8 

SM9 

OPS  0 

yes 

yes 

yes 

yes 

SM  2 

yes 

yes 

no 

no 

SM  8 

yes 

no 

yes 

yes 

SM  9 

yes 

no 

yes 

yes 

TABLE  3.2-2 
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3.2.1  Orbit /Doors  (OPS  2)  Control  Segment  (SM2_0PS) 


The  Orbit/Doors  Control  Segment  activates  System  Management  processing  and 
presents  the  Antenna  Management  (AM)  display  (Mode  201)  or  the  Payload  Bay  Doors 
(PBD)  display  (Mode  202). 

a. .  Control  Interface  - The  Orbit/Doors  Control  Segment  is  SCHEDULE' d 

by  the  User  Interface  Sequence  Request  Processor  upon  user  request. 

Invocation:  SCHEDULE  SM2_0PS  PRIORITY ( PRI0_SM2 ) ; 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 2.1-1. 

c.  Process  Description ’ - The  control  flow  for  this  module  is  shown  in 
Figure  3. 2.1-1.  When  SM  OPS  2 is  selected  the  Orbit/Doors  Control 
Segment  calls  the  OPS  2 Initialization/Cleanup  module  to  initialize 
data  areas.  It  then  schedules  Data  Acquisition,  Performance  Monitor 
Control,  the  Special  Processes  Executive,  and  the  Uplink  Processor. 

Mode  201  - Orbit  Mode 

After  the  cyclic  processors  are  scheduled,  the  OPS  2 Initialization/ 
Cleanup  module  is  called  to  perform  Mode  201  initialization,  the  AM 
display  is  presented  and  the  Control  Segment  waits  for  a new  OPS,  new 
mode  or  item  entry.  If  an  item  entry  is  made,  the  AM  Item  Processor 
is  called  to  process  the  request.  If  Mode  202  is  selected,  the  OPS  2 
Initialization/Cleanup  module  is  called  to  perform  mode  cleanup  and 
the  Mode  202  processing  as  described  below  is  performed.  If  a new  OPS 
is  selected,  the  0PS2  Initialization/Cleanup  module  is  called  to  per- 
form mode  cleanup,  then  Data  Acquisition,  Special  Processes  Executive, 
and  the  RMS  Executive  are  cancelled  and  the  OPS  2 Initialization/Cleanup 
module  is  called  to  perform  OPS  cleanup. 

Mode  202  - PBD  Operations  Mode 

After  the  cyclic  processors  are  scheduled,  the  OPS  2 Initialization/ 
Cleanup  module  is  called  to  perform  Mode  202  initialization,  the  PBD 
Operations  display  is  presented  and  the  control  segment  waits  for  a 
new  OPS,  new  mode  or  item  entry.  If  an  item  entry  is  made,  the  PBD 
Item  Processor  is  called  to  process  the  request.  If  Mode  201  is 
selected,  the  OPS  2 Initialization/Cleanup  module  is  called  to  per- 
form mode  cleanup  and  the  Mode  201  processing  as  described  above  is 
performed.  If  a new  OPS  is  selected,  the  OPS  2 Initalization/Cleanup 
module  is  called  to  perform  mode  cleanup,  then  Data  Acquisition, 

Special  Processes  Executive,  and  the  RMS  Executive  are  cancelled  and 
the  OPS  2 Initialization/Cleanup  module  is  called  to  perform  OPS  cleanup. 
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d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 2. 1-1. 

e.  Module References  - Process  Section  Reference 


OPS  2 Initialization/Cleanup 

3. 2. 1.1 

CALL 

AM  Item  Processor 

3.3.4 

CALL 

PBD  Item  Processor 

3.3.5 

CALL 

Data  Acquisition  ' 

3.2.1. 3.1 

SCHEDULE/ 

CANCEL 

Performance  Monitor  Control 

3. 2. 1.4’ 

SCHEDULE 

Special  Processes  Executive 

3. 2. 1.9 

SCHEDULE/ 

CANCEL 

Uplink  Processor 

3.2.1.23 

SCHEDULE 

RMS  Executive 

3. 3.8.4 

CANCEL 

f . Module  Type  and  Attributes : 

Type : Program 

Attributes:  N/A 

g.  Template  References 


D INCLUDE  TEMPLATE  CZljCQMMON 
D INCLUDE  TEMPLATE  DIS  PLAY 


D INCLUDE  TEMPLATE  DNX  BMS 


D INCLUDE  TEMPLATE 
D INCLUDE  TEMPLATE 
D INCLUDE  TEMPLATE 
D INCLUDE  TEMPLATE 
D INCLUDE  TEMPLATE 


SDA_DATA_ACQ 
SPMjCONTROL 
SSP_EXEC 
SAM_ITEM 
SBD  ITEM 


System  Services  Common  Compool 

UI  external  procedure  used  by 
the  grammar  macros  (Display  Pres- 
entation and  Control) 

UI  external  procedure  used  by 
. grammar  macros  (Application  Moding 
and  Sequencing) 

Data  Acquisition 

Performance  Monitor  Control 

Special  Processes  Executive 

AM  Item  Processor 

PBD  Item  Processor 
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Template  References  (Cont'd) 

D INCLUDE  TEMPLATE  S21_CLNUP 
D INCLUDE  TEMPLATE  SULJJPLINK 
D INCLUDE  TEMPLATE  REX_RMSEXEC 
D INCLUDE  DACJRAM 
D INCLUDE  DBG#RAM 
D INCLUDE  DDG#RAM 

D INCLUDE  OPSCMACS 
D INCLUDE  ZPRIOTIM 


h.  Error  Handling  - None 


OPE!  2 Initialization/Cleanup 

Uplink  Processor 

RMS  Executive 

Common  grammar  macro  set . 

OPS  Control  Segment  grammar  macro  set. 

Allows  references  to  MCDs  keyboard 
inputs . 

Contains  FCOS  OPS  Cancel  macros. 

Contains  REPLACE  names  for  baseline 
priorities,  phasing  and  rates  of 
scheduled  processes  (ref.  SAM  10). 


i . 


Constraints  and  Assumptions  - The  OPS  2 Control  Segment  is  monitored 
by  UI.  UI  filters  out  illegal  OPS,  mode,  or  other  illegal  entries 
not  defined  for  the  OPS  2 Control  Segment. 
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Note:  The  Decisions  And  Sequencing  Portrayed  In  This  Figure  Are  Largely 
Controlled  By  The  Systems  Services  Transition  Matrices  As  Well  As 


<j0 

ro 

M 

r 

\n 


Figure  3.2. 1-1.  SM  Orbit/Doors  (OPS  2)  Control  Segment 
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3. 2. 1.1  OPS  2 Initialization/Cleanup  (S2I_CLNUP) 

The  OPS  2 Initialization/Cleanup  module  provides  for  centralized  entry  and 
exit  processing  for  the  SM  OPS  Control  Segment  (SM  2). 

a.  Control  Interface  - The  OPS  2 Initialization/Cleanup  module  is  CALL'ed 
on  demand  hy  the  Orhit/Doors  Control  Segment. 

Invocation:  CALL  S2I_CLNUP  (init/Cleanup  Request*,  DEU  No) 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 2. 1.1-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figure  3. 2. 1.1-1  through  3. 2. 1.1-4.  The  OPS  2 Initialization/Cleanup 
module  determines  which  processing  to  perform  and  then  does  OPS  initial- 
ization, OPS  cleanup,  mode  initialization  or  mode  cleanup.  The  restore  of 
checkpointed  data  is  done  in  OPS  Initialization  if  System  Services 
indicates  to  SM  that  restore  was  requested  by  the  user  via  the  DPS  Utility 
display.  If  no  I/O  error  occurs  during  the  restore  process,  the  data  is 
dispersed  to  the  SM  tables. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 2. 1.1-1. 

e.  Module  References  - None 

f.  Module  Type  and  Attributes 

Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism) 


CGEJDISPATCHER  Hybrid  Dispatcher  Include 

Segment 

SHD_HYB_DI SPAT CH  SM  Hybrid  Dispatch  Table 

CSS_C0T  Constants  Table  (COT)- 

Values 

CSA  SM_CMT  Basic  Processes  CMT 

CSS  SP_CMT  Special  Processes  CMT 

CSB_PBD__CMT  Payload  Bay  Doors 

Display  Parameters 

CSS_SP0B  Special  Process  Output 

Buffer 

CSAPIT  Parameter  Information  Table  (.PIT) 

CSAPCT  Precondition  Control  Tables  (PCT) 

CSALIT  Limit  sense  Table  (LIT) 

CSCOTSRC  Constants  Table  (COT) 

CST_TM_CMT 


Template  References 
D Include  Template 

D Include  Template 
D Include  Template 

D Include  Template 
D Include  Template 
D Include  Template 

D Include  Template 

D Include 
D Include 
D Include 
D Include 


D Include 


TM  Display  Parameters  Tables 
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SSB_PL_BAY_D00RS 
CZ2_C0MM0N 
CZTjCQMMON 
DMA  MAC 


CDL  AOTUH 


D Include  CVIJ4MJJTILITY 

h.  Error  Handling  - None 

i . Constraints  and  Assumptions 

1.  Assume  no  retry  if  I/O  error  on  restore  read. 

2.  When  a checkpoint  write  is  initiated,  SM  writes  to  whichever 

MM  is  assigned  to  us.  When  requesting  a restore,  the  user  needs 
to  ensure  that  he/she  is  reading  from  the  correct  MM. 

3.  If  an  I/O  read  error  is  encountered  when  initializing  in  the  OPS 
.(whether  restore  was  requested  or  not),  the  checkpoint  time 
will  he  zeroed.  If  the  read  completes  successfully,  the 
checkpoint  time  will  he  updated  with  what  resides  on  MM  (at  this 
point,  we  have  no  way  of  knowing  whether  the  checkpoint  unite 
completed  successfully , so  a had  time  may  he  displayed). 


D Include  Template 

D Include  I0MACS 
D Include  MMUMACS 
D Include  DMA  # MACS 


D Include  Template 
D Include  Template 
D Include  Template 
D Include  Template 


Payload  Bay  Doors 

UI/FCOS  SHARED  Compool 

System  Services  Common  Compool 

System  Services  Annunciation 
Routine 

System  Services  Annunciation 
Compool 

Contains  I/O  Macro  flags 

Contains  MM  Read/Write  Macros 

System  Services  error 
annunciation  macro  replace 
statements 

SM/VU  common  buffer 


S' 


# 

ITEM 

DESCRIPTOR 

ACT 

1 

Parameter  processing 
buffer  half  indicator 

A.2.11 

D.19 

0 

2 

Ready  flag^  and  read 

A.2.11 

0 

flag2 

D.l 

3 

Performance  Monitor 
Control  cancel  flag 

A.2.11 

D.20 

0 

4 

Data  Acquisition  ready 
cycle  counter 

A.2.11 

D.21 

0 

5 

Init/Cleanup  Request 

E 

I 

6 

Control  Timer 

A.2.11 

D.23 

0 

7 

(deleted) 

8 

(deleted) 

9 

PBD  Active /Inactive  flag 

A. 2.22 
D.25 

0 

10 

Power  on/off  items 

A.2.11 

D.13 

0 

11 

Auto  mode  select  item 

A.2.11 

D.13 

0 

12 

Manual  mode  select  items 

A.2.11 

D.13 

0 

13 

PBD  Fail  Indicators 

A.2.11 

0 

■ 14 

PBD  close  preparation 
Fail  Indicator 

A.2.11 

0 

15 

(deleted) 

16 

Auto  Mode  Flag 

A.2.11 
D.  27 

0 

17 

Manual  Mode  Flag 

A.2.11 

D.2? 

0 

18 

Pump  Indicator 

A.2.11 
D.  27 

0 

SOURCE/DESTINATiO 


SR' 


MML 

REQT. 

SYMBOL 

CSAB_CMT_READY_FLAG2 
CSAB_CM_PM_CAN  CEL 

C S A V_CMT_C  C 

S2IJED 

CSLV  CONTROL  TIMER 


SHD_DISPATCH_TBL , 

FREQ$(6;l) 

CSBB_POWER  JDNJDFF^ SELE CT  ITEM 
CSBB_AUTO_MODE_SELECTJETEM 
CSBB  MANUAL  MODE  SELECT  ITEMS 


CSBB_OPEN_FAI L_I  NDI CATORS 
CSBB_CLOSE_FAl  LJNDI  CATORS 

CSBB  CLOSE  PREP  FAIL  INDICATO 


CSBB_AUTO_MODE_FLAG 
CSBB  MANUAL  MODE  FLAG 


CSLB  PUMP  ONOFF 
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TABLE  3. 2. 1.1-1  OPS  2 Initializat ion/ Cleanup  (cont'd) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINAT 

19 

PBD  Common 
Fail  Indicator 

A. 2.16 
D.28 

0 

SSO,  CRT,  DL 

20 

Mode  Termination 
Event  Indicator 

A. 2. 11 
D.l? 

I 

SSB 

21 

Hydr  Fluid 
Init  Flag 

A. 2. 11 
D.29 

0 

SST 

22 

Uplink 
Cancel  Flag 

A.2.11 
D.  30 

0 

SUL 

23 

(deleted) 

2L 

MASK2 

A. 2.1 

0 

PIT 

25 

LIT 

A.2.8 

0 

S2I 

26 

Checkpoint  Buffer 

A. 2. 25 

I 

UI 

27 

PIT  MAX  N-Count 

A. 2.1 

0 

Common  Buffer 

28 

PIT  limit  values 

A. 2.1 

0 

Common  Buffer 

29 

Number  of  Analog  PIT 
entries 

A. 2.1 

I 

PIT 

30, 

Number  of  EU  PIT  entries 

A. 2.1 

I 

PIT 

31 

Number  of  parent  PIT 
entries 

A. 2.1 

I 

PIT 

32 

Number  of  COT  Scolars 

A.  2. 12 

I 

COT 

33 

Number  of  COT  discretes 

A. 2. 12 

I 

COT 

3l 

Number  of  COT  Analogs 

A.  2. 12 

I 

COT 

35 

Scalar  Constants 

A. 2. 12 

I 

COT 

36 

Discrete  Constants 

A. 2. 12 

I 

COT 

37 

Analog  Constants 

A. 2. 12 

I 

COT 

38 

Pointer  to  next  halfword 

E 

L 
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TABLE  3. 2. 1.1-1  OPS  2 Initialization/Cleanup  (cont'd) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

39 

Size  of  LIT 

E 

L 

S2I_LIT_SIZE 

UO 

Number  of  words 

E 

L 

S2I_NUM_SCALARS 

Ul 

*Set  flag  cycle  5*  act/ 
inact  flag 

A. 2. 22 

0 

SSB,  SSD 

SHD_DISPATCH_TBL.  FREQ$(5;1) 

k2 

DA  (202,  201)  frequency 

A. 2. 22 

0 

SSP  • 

SHD J5ISPATCH _TBL . FREQ$  ( 3 ) 

h3 

DA  (20l)  frequency 

A. 2. 22 

0 

SSP 

SHD_DISPATCH_TBL . FREQ$  ( k ) 

hh 

Current  N-ct 

A. 2.1 

0 

PIT 

CSAS  PITA  CUR  N CT 
CSAS  PITE  CUR  N CT 

CSAS_PITS_CUR_N_CT 

1*5 

Hard  fail  flag 

A.  2.1 

0 

PIT 

CSAS  PITA  HARD  FAIL 
CSAS  PITE  HARD  FAIL 

CSAS_PITS_HARD_FAIL 

k6 

Bypass  Ind 

A. 2.1 

0 

PIT 

CSAS_PITA_BYPASS  IND 
CSAS  PITE  BYPASS  IND 

CSAS_PITS_BYPASS_IND 

hj 

limit  high 

A. 2.1 

0 

PIT 

CSAS  PITA  LIMIT  HI 

' 

CSAS_PITE_LIMIT_KI 

h8 

limit  low 

A. 2.1 

0 

PIT 

CSAS  PITA  LIMIT  L0 

CSAS_PITE_LIMIT_LO 

k° 

Farm  Count 

A. 2.1 

Q 

PIT 

no ao  T>T«TP  r*m 

oDnw  x 4.4.x  xmu'i  x 

50 

Sys  Stimm  Variables 

E 

0 

UI 

CZ1V_S YSUM_PAGE$ ( 3 ) 

51 

Restore  Enable  Ind 

E 

I/O 

UI 

CZIV  SYSUM  PAGE$(3,2) 
CZ IB“CKPTJRETRV_ENA 

52 

ICC  Status  Flag 

E 

0 

UI 

ICC_CZ1B_CKPT_RETRV  _EKA 

53 

TSW 

A.2.25 

I/O 

FCOS 

CDHV_RW_TSW 

51* 

CHKPT  Time 

A. 2. 11.4 

0 

TM 

CSTV_CHKPT_TIME 

55 

HUM  PRECON  Groups 

A. 2. 5 

0 

PCT 

CSAS_PCT_NUM_PRECONDS 

56 

Warm  Up  CT 

A. 2. 5 

0 

PCT 

CSAS_PCT__WARMUP_COUNT 

57 

Max  Warm  Up 

A. 2. 5 

I 

PCT 

CSAS_PCT_MAX_WARMUP 

58 

Last  Solution 

A. 2. 5 

* 

0 

PCT 

CSAS_PCT_LAST_S0LUTI0N 
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TABLE  3.2. 1.1-1  OPS  Initialization/ Cleanup  (Cont’d) 


MODULE  DATA  LIST 


ff 

ITEM 

DESCRIPTOR 

ACT 

SOU  RCE/DESTI  NATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

59 

ACT  LS 

A. 2.1 

0 

PIT 

CSAS  PITA  ACT  LIM  SET 
CSAS-PITE~ACT—LIM“SET 

CSAS_PIT3_ACT_LIM_SET 

60 

DEU  NO 

E 

I/O 

UI 

S2I_DEU_N0 

61 

Class  5 Error  MSG 

FMPT 

0 

Message  Line 

CDLK_V92X0074x 

Y92X0074X 

62 

Fault  summary 

E 

0 

UI 

CDLB  SM  RECORDER  FLAG 

V92X7000X 

63 

message  flag 

AM  ICC  enable  flag 

E 

0 

UI 

EATABLE_AN_DATA__MSG 

64 

Mass  Memory  address  Table 

E 

I/O 

UI 

CZ1V_KM_ADDEJEBL$  ( 2 : ) 

65 

Uplink  Control  Site  in 

E 

0 

UI 

CZ1B  D UL  CNTL$U 

View  Flag 

66 

Uplink  Control  ICC 

E 

0 

UI 

ICC  CZ1B  D UL  CNTL 

Enable 

67 

Switch.  Bypass  Item 

A.2.11,  D.13 

0 

SSB,  CRT,  DL 

CSBB_SWITCH_B  YPAS  S_I  TEM 

V93X5814X 

68 

PBD  Open  Item 

A. 2. 11,  D.13 

0 

SSB,  CRT,  DL 

CSBB_PBD_0PED_I  TEM 

V93X5815X 

69 

PBD  Close  Item 

A.2.11,  D.13 

0 

SSB,  CRT,  DL 

CSBBJ?BD_CLOSE_ITEM 

V93X5817X 

70 

PBD  Stop  Item 

A.2.11,  D.13 

0 

SSB,  CRT,  DL 

CSBB_PBD_STOP_ITEM 

V93X5816X 

71 

Control  Switch  Position 
Indicator 

A.2.11,  D.13 

I 

SSB,  CRT,  DL 

CSBB_SWITCK_BYPASS__I  TEM 

72 

Uplink  Control  Auto  Flag 

E 

I/O 

UI/DI 

CZ1B_D_UL_CNTL$3 

73 

Uplink  Control  Inhibit 
Flag 

. 

E 

0 

UI 

. 

CZ1B_D_UL_CNTL$1 
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BO  CASE 
Intialization 
Cleanup 
Requested 


(Return  A 

J 


Initial- 

ization 


Intial- 

ization 


Cleanup 


Intial- 

ization 


Mode  202 


OPS  2 


Cleanup 


BASIC  SM 

o Set  Parameter  Processing  Buffer  Indicator  To  1 

• Turn  Off  Ready  Flag  1 And  Ready  Flag  2 

• Turn  Off  Performance  Monitor  Cancel  Flag 

• Set  Data  Acquisition  Read  Cycle  Counter  To  1 

• Turn  Off  Uplink  Cancel  Flag 
SPECIAL  PROCESSES 

Standby  Water  Coolant  Loop  Temperature  Control 

• Set  Control  Timex'  To  Zero 
e Set  Pump  Indicator  To  Off 

Hydraulic  Fluid  On-Orbit  Temperature  Control 

• Set  Hydraulic  Fluid  Initialization  Flag  To  On 
Fault  Summary  Message  Control  For 

Recorder  Tape  Position 
e Set  Fault  Summary  Message  Flag  To  Off 
Antenna  Management  ICC  Control 

• Set  AM  ICC  Enable  Flag  To  On 


PERFORM 
Restore 
Processor 
(Fig.  3.2. 1.1-2) 


Set  SYS  SUMM 
Variables  In 
CZ1C0M 


Null  Cane 


Reset  Hybrid 
Dispatch  Table 
To  Start  SP 
EXEC  At 
Cycle  1 


Null  Case 


PAYLOAD  BAY  DOORS 
» Select  Power  Off  Item 

• Deselect  Power  On  Item 

• Deselect  Auto  Mode  Select  Item 

• Deselect  Manual  Mode  Select  Itema 

• Reset  Auto  And  Manual  Mode  Flags 

• Turn  Off  PBD  Active /Inactive  Flag 

• Turn  Off  ’Set  Flag  Cycle  51  Active /Inactive  Flag 

• Set  DA  (202,201)  Frequency  = Hex ’0002’ 

• Set  DA  (201)  Frequency  = Hex’800A' 


IF  PBD  Control 
Switch  not  equal 
3 (not  in  stop) 


Set  Switch  ByPasa  * Off 
Set  Switch  Bypass  Open  = Off 
Set  Switch  Bypaas  Close  = Off 
Set  Switch  Bypaas  Stop  s On 

Call 
Payload 
Bay  Doors 
(Sec.  3.2.1.20) 

f 

PAYLOAD  BAY  DOORS 

e Turn  Off  PBD  Fail  Indicators 

0 Turn  Off  PBD  Common  Fail  Indicator 

# Deselect  Auto  And  Manual  Mode  Items 

0 Turn  On  PBD  Active /Inactive  Flag 

0 Turn  On  ’Set  Flag  Cycle  5’  Active /Inactive  Flag 

0 Set  DA  (202,201)  Frequency  = Hex’OOOA’ 

0 Set  DA  (201)  Fi-equency  * ilex’ 000A' 


IF 

Power  On 
Item  Is  On 


BASIC  SM 

• Turn  On  Performance  Monitor  Cancel  Flag 
0 Turn  On  Ready  Flag  1 And  Ready  Flag  2 

• Turn  On  Uplink  Cancel  Flag 
SPECIAL  PROCESS 

Antenna  Management  ICC  Control 

• Set  AM  ICC  Enable  Flag  To  Off 
0 Set  Uplink  Control  Site 

In  View  Flag  To  Off 


Set  Power  On 
Item  Off  And 
Power  Off 
Item  On 
Set  Power  On/ 
Off  Flag  To  On 


TaCl 
payload 
Bay  Doors 
(Sec.  3.2.1-20) 


IF  Uplink  \ h 

Control  Auto  >■■■'■—  — 

Flag=0n  / 

Set  Uplink 
Control  Auto 
Flag«0ff 

Issue  Uplink 
Control  ICG 
Enable  Macro 

Set  Uplink 
Control  Inhibit 
Flag-On 

Figure  3. 2. 1.1-1  OPS  2 Initialization/Cleanup 


Figure  3. 2. 1.1-2.  Restore  Processor 
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Figure  3.2.1. 1-3.  Data  Dispersal 
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3. 2. 1.3  SM  DATA  ACQUISITION 

The  Basic  SM  Data  Acquisition  function  acquires  all  data  required  by  the 
other  basic  SM  functions  (Ref.  Section  3. 2. 1.3.1).  The  Special  Processes 
(SP)  Data  Acquisition  function  acquires  all  data  required  by  Special  Processes 
from  the  PCM  Master  Unit  (PMU)  and  the  payload  MDM’s  (Ref.  Section  3.2.1.11). 

General .Data  Acquisition  is  a function  called  by  both  Basic  and  SP  Data 
Acquisition  to  acquire  and  screen  the  data  (Ref.  Section  3. 2. 1.3. 2). 

Figure  3.2.1. 3-1  shows  an  overview  of  the  control  flow  from  the  Basic  and 
SP  Data  Acquisition  routines  to  General  Data  Acquisition  and  Forward  Scaling. 

Figure  3. 2. 1.3-1  also  shows  an  overview  of  the  data  flow  and  table  references  for 
General  Data  Acquisition  and  Forward  Scaling.  The  General  Data  Acquisition  call 
list  contains  address  pointers  to  required  tables  and  a flag  identifying  the  call- 
ing routine.  Forward  Scaling  is  called  to  scale  and  move  analog  parameters  after 
acquisition.  It  is  passed  pointers  to  the  Scaling  Cross-Reference  Table  (SXT)  in 
its  call  list.  Appendix  A describes  in  detail  the  tables  shown  in  Figure  3.2.1. 3-1. 


reproducibility  of  the 

ORIGINAL  PAGE  IS  POOR  " 


Genera!  Data  Acq 


5.  Analogs  Are  Scaled  & Moved 
To  New  Location  In  SPINS 


Control  Data  Table 

Flow  Flow  Reference 

Figure  3.2. 1.3-1.  SM  Date  Acquisition  Overview 
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3.2.1. 3.1  Basic  Data  Acquisition  ( SDA_DATA_ACQ ) 
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The  Basic  Data  Acquisition  module  controls  the  cyclic  acquisition  of  data  for 
display  only,  Subsystem  Configuration  Management,  precondition,  and  fault  detection 
processing  from  the  PCM  Master  Unit  (PMU),  payload  MDM's  (includes  Midhody  MDM) , 
and  Special  Processes  COMPOOL's  (interprocess  Data).  Data  not  acquired  due  to  I/O 
failure  is  flagged  invalid.  All  subsequent  references  to  Payload  MDM  data  are 
intended  to  include  Midbody  MDM  data. 

a.  Control  Interface  - Data  Acquisition  is  SCHEDULE' d by  the  SM  OPS  Control 
Segment  to  execute  5 times  per  second. 

Invocation:  SCHEDULE  SDA_DATA_ACQ  AT  PHASE  SDA  PRIORITY  (PRI0_SDA), 

REPEAT  EVERY  TIME_SDA 

b.  Inputs  - There  are  two  types  of  input  data  to  Data  Acquisition 

1.  External  data  which  is  acquired  from  the  PMU,  Payload  MDM's,  and 
Interprocess  COMPOOLs.  Once  this  data  is  retrieved  and  moved  to 
either  the  PPB  or  CDA,  it  becomes  input  to  the  other  SM  functions. 

2.  Internal  tables  (structures ) which  describe  the  external  data  or 
control  processing  (see  Table  3. 2.1. 3.1-1) . 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figures  3.2.1. 3.1-1  thru  3. 2. 1.3. 1.-3.  Data  Acquisition  first  deter- 
mines whether  that  portion  of  the  Parameter  Processing  Buffer  (PPB)  for 
the  second  of  data  to  be  acquired  has  been  freed  from  processing  by  the 
PM  Control  module.  If  the  PPB  buffer  half  is  not  available,  control  is 
returned  to  the  system.  Otherwise,  the  read  cycle  to  be  processed  (l 
through  10)  is  determined  and  the  appropriate  entry  in  the  Data  Acquisi- 
tion Read  Table  (DART)  accessed.  The  DART  section  for  each  read  cycle 
has  an  entry  for  each  read  to  be  issued.  Each  entry  consists  of  a de- 
vice address,  device  indicator  (PCM  Master  Unit  or  Payload  MDM),  INB 
displacement  and  a read  length  (number  of  contiguous  l6-bit  parameter 
words  to  be  acquired).  All  DART  entries  representing  read  requests  for 
the  PMU  are  at  the  beginning  of  the  section  followed  by  PLMDM  and  PMU 
BITE.  If  there  is  any  5 sample  per  second  data  for  the  Payload  MDM  a 
flag  is  set  for  General  Acquisition  to  read  Payload  MDM  data  this  cycle. 
The  General  Data  Acquisition  procedure  is  called  to  read  and  screen  the 
data.  All  Payload  MDM  data  is  read  at  least  once  per  second  via  FCOS 
Fixed  BCE  Programs,  if  any  Payload  MDM  data  is  required  at  5 S/S  then 
all  Payload  MDM  data  is  read  at  5 S/S.  PMU  and  Payload  MDM  data  is 
moved  from  the  Input  Buffer  (By  General  Acquisition)  at  the  required  rate. 

Any  interprocess  data  (and  their  I/O  Status)  required  by  Precondition 
Processing  and  Fault  Detection  and  Annunciation  (FDA)  is  moved  from  the 
Interprocess  COMPOOLs  to  either  the  PPB  ( for  FDA)  or  the  Current  Data 
Array  (for  data  input  to  Precondition  Processing  only).  The  interpro- 
cess IXP  contains  a section  for  each  read  cycle.  Each  interprocess  data 
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word  to  be  processed  by  SM  is  represented  by  an  IXP  entry.  Each  IXP 
entry  contains  information  necessary  to  move  the  data  word  and  its  sta- 
tus flag  from  a Special  Process's  C0MP00L  to  the  PPB/CDA.  Since  this 
data  is  simply  moved  from  a Special  Process  C0MP00L  to  either  the  CDA 
or  PPB,  no  error  processing  is  required. 

After  all  data  is  acquired  the  Forward  Scaling  module  is  called  to 
scale  and  move  the  following  parameters  to  the  PPB  or  CDA: 

1.  All  analog  parameters  requiring  second  and  third  order  scaling. 

2.  All  SCM  only  analog  parameters  (to  non  FDA  CDA). 

3.  All  first  order  analog  parameters  with  negative  slopes  that  are 

to  be  processed  by  Fault  Detection  and  Annunciation. 


The  read  cycle  is  updated  for  the  next  cycle.  On  the  fifth  and  tenth 
read  cycles  the  Payload  MDM  read  flag  is  turned  on  for  the  next  cycle 
and  the  correct  PPB  ready  indicator  is  set  so  that  PM  Control  may  begin 
processing  the  data.  Also,  at  the  end  of  the  tenth  cycle,  if  no  read 
errors  were  encountered  in  cycles  one  through  ten,  the  error  count  is 
reset  to  zero.  The  error  count  is  used  by  General  Data  Acquisition  in 
its  determination  to  annunciate  PMU  failures. 


d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 2. 1.3. 1-1. 


e. 

Module  References  - Process 

Section  - 

Reference 

General  Data  Acquisition 

3. 2. 1.3. 2 

CALL  (Call 

List ) 

PM  Control 

3. 2. 1.1+ 

EVENT 

Forward  Scaling 

3. 2. 1.7 

CALL  (Call 

List ) 

f. 

Module  Type  and  Attributes 

Type:  Program 

Attributes:  N/A 

g. 

Template  References  - 

D INCLUDE  CSADART 

D INCLUDE  PFMDMACS 
D INCLUDE  CSAIXP 

D INCLUDE  IDMACS 
D INCLUDE  CSASXT 

D INCLUDE  CSAPPB 


Basic  Processes  Data  Acquisition 
Read  Table  (DART') 

FC0S  10  Declarative  Replaces 
Input  Buffer  to  PPB  Cross  Reference 
Table  (IXP) 

FCOS  10  MACRO 

Basic  Processes  Scaling  Cross  Reference 
Table  (SXT) 

Parameter  Processing  Buffer  (PPB) 
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Template  References  (continued) 


D INCLUDE  CSACDA 

D INCLUDE  TEMPLATE  SFS_F0R_SCALE 
D INCLUDE  TEMPLATE  CSA_SM_CMT 
D INCLUDE  TEMPLATE  SGA_GEN_ACQ 
D INCLUDE  SGADUMST 

D INCLUDE  TEMPLATE  CSA  INB 
D ICLUDE  TEMPLATE  FCMCUM 

h.  Error  Handling  - Reference  General 


Current  Data  Array  (CDA) 

Forward  Scaling 

Basic  Processes  CMT 

General  Data  Acquisition 

DUMMY  Structures  used  by  all  Data 

Acquisition 

Input  Buffer  (INB) 

FCOS  Compool  Containing  Error  Count 

Data  Acquisition,  Section  3.2.1. 3.2. 


i.  Constraints  and  Assumptions  - Data  is  not  acquired  from  serial  channels 
for  Basic  Data  Acquisition;  however,  data  which  has  been  acquired  from 
serial  channels  for  Special  Processes  can  be  moved  to  either  the  PPB 
or  Non-FDA  CDA  via  interprocess  if  it  is  required  by  other  Basic  SM 
processes. 


t 


5$ 


# 


ITEM 


DESCRIPTOR 


1 General  Data  Acquisition 
Call  List 

2 DART  Index 

3 DART  Address 

k IO./STAT  Address 

5 IHB  Address 

6 (Deleted) 

T PEMDM  IOLST  Address 

8 PLMDM  READ  Flag 

9 SP  CALL  Flag 

10  READY  FLAG1 

11  READY  FLAG2 

12  ERROR  Count 

13  Forward  Scaling  Call 
List 

1^  . READ  Cycle  Counter 

15  DATA  Cycle  Error  Ind. 

16  FDA  IBD 

IT  PL  5 S/S 

18  # PARMS  TO  AQUIRE 

19  PPB/CDA  Index 


E 

E 

E 

E 

E 

E 

E' 

E 

A.2.11,D.l 
A2.115D.l 
E,D.2 
E. 3.2. 1.7 


A.2.11 

A.2.11 


20 


PLMDM  Read  Flag 


A.2.11 


SOURCE/DESTINATION 


HAL  NAME 


MML 


SGA 


SDA  CALL  LIST 


SGA 

SGA 

SGA 

SGA 


SDA _DART  _HDR 
SDA_DART_ADDR 
SDA_IOB_ADDR 
SDA  INB  ADD R 


SGA 

SGA 

SGA 

SPM ,S2I ,SDA/SFM  ,SDA 
SPM , S2I , SDA/SPM , SDA 
SGA 
SFS 


SDA_IOLST_ADDR 
SDA _PLREAD 
SDA_SP_CALL_FLG 
CSAB_CMT_READY_FLAG1 

csabj:mt_ready>_flag2 

CSAV_  CMT_ERRORJ2QUNT 
SFS  CALL  LIST 


SDA/SDA 

sga/sda 

IXP 

DART 

IXP 

IXP 


CSAy__CMT_CC 

CSAV_CYC_ERROP. 

R/A 

CSAS J)ART_PL5SS 

CSAS JEXP_PR0  C j™_ENTRIES 

CSAS  IXP  PROC  PRTP. 


V92J0105C 


SGA 
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IF  Read  Cycle 
Counter  = 1 

> 

IF  Ready  Flag  1 ^ 
Or  Ready  Fiag2 
Is  Off  y 

^ Then 

Data  Cycle 

) 

Error  Ind  = Off 

J \ 

I Return  1 


Then 


Using  Read  Cycle 
Counter  As  Index  To 
Dart  Header  Estab- 
lish A Dart  Index  For 
PMU  And  PLMDMS 


Figure  3.2. 1.3. 1-1.  Basic  Data  Acquisition 
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Figure  3.2.1.3.1-1.  (Cont'd)  Basic  Data  Acquisition 


Figure  3.2.1.3.1-2.  Retrieve  Interprocess  Parms 
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Figure  3.2. 1.3. 1-3.  Acquire  Interprocess  Parms 
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3 • 2 . 1 . 3 . 2 General  Data  Acquisition  ( SGA_GEN_ACQ ) 

General  Data  Acquisition  (GEN  ACQUISITION)  acquires'  and  screens  data  from 
the  PCM  Master  Unit  (PMU)  and  payload  MDM's  (PL  MDM)  for  Basic  Data  Acquisition 
and  Special  Processes  Data  Acquisition. 

a.  Control  Interfaces  - GEN  Acquisition  is  CALL'ed  by  Basic  Data 

Acquisition  and  Special  Processes  Data  Acquisition.  The  specific 
data  to  be  acquired  and  screened  is  controlled  by  tables  passed  via 
the  call  list.  INVOCATION:  CALL  SGA_GEN_ACQ(SGA  CALL) 

b.  Inputs  - There  are  two  types  of  input  data  to  GEN  Acquisition 

1.  External  data  which  is  acquired  from  the  PMU,  Payload  MDM's  and 
Interprocess  C0MP00LS.  Once  this  data  is  retrieved,  and  moved 
if  needed,  to  either  the  PPB  or  CDA,  it  becomes  input  to  the 
other  SM  functions. 

2.  Internal  tables  (structures)  which  describe  the  external  data 
or  control  processing  (see  Table  3. 2. 1. 3. 2-1 ) . 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figures  3. 2. 1.3. 2-1  through  3-2.1.3.2-11.  Data  acquisition  is 
separated  into  3 groups  of  data. 

1.  PMU  data  is  acquired  from  the  PMC  and  transferred  to  the  INB 
(a  temporary  staging  area  for  all  parameters  acquired)  by 
pointing  the  FCOS  to  the  PMU  DART  entries  and  issuing  the  FCOS 
I/O  macro  (IOMAC).  The  FCOS  uses  the  DART  information  to  build 
PMU  I/O  tables  prior  to  initiating  data  transfer.  Since  the  I/O 
tables  are  fixed  length,  FCOS  accepts  a limited  number  of  entries 
(the  maximum  number  of  allowable  entries  is  maintained  in  the 
CMT).  Transfer  of  data  is  performed  at  the  same  priority  as  the 
GEN  Acquisition  task.  GEN  Acquisition  issues  the  FCOS  read 
macro  and  waits  until  control  is  returned  before  continuing. 

After  delta  transfer  is  complete.  Data  Screening  interrogates 
each  word  group  in  the  input  buffer  to  determine  if  all  data  was 
successfully  transferred.  (A  word  group  is  defined  as  being  the 
response  to  a read  command. ) If  no  data  transfer  error  occured 
parameters  for  Basic  Data  Acquisition  that  are  required  and  not 
scaled  are  moved  to  the  PPB  or  non-FDA  CDA  and  their  I/O  status 
flags  are  set  to  valid.  The  current  read  cycle's  section  of  the 
Device  Input  Buffer  to  PPB  Cross  Reference  Table  (IXP)  is  ref- 
erenced to  determine  where  a parameter  is  to  be  moved.  Each  IXP 
entry  .consists  of  parameter  control  indicators  and  either  a PPB  or  CDA. 
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index  pointer.  The  control  indicators  contain  a flag  indicating 
whether  or  not  the  parameter  is  to  be  limit  sensed.  Parameters 
that  are  to  be  scaled  remain  in  the  input  buffer,  but  a valid 
I/O  status  is  set  in  the  correct  table  for  each  parameter 
(forward  scaling  converts  and  moves  the  parameter  to  correct 
table).  Parameters  that  are  to  be  limit  sensed  are  moved  to  the 
PPB.  Parameters  with  dual  limit  sets  are  moved  to  two  locations 
in  the  PPB  (reference  section  A.2.2).  Parameters  that  are  "dis- 
play only,"  SCM  only,  or  input  to  Precondition  Processing  only 
are  moved  to  the  CDA. 

Analog  parameters  are  10  bit  measurements  residing  in  bits  1 
through  10  of  the  l6  bit  field  with  the  first  bit  indicating 
arithemetic  sign  of  the  value.  A zero  bit  indicates  a positive 
value  and  a 1 bit  indicates  a negative  value.  When  these 
parameters  are  moved,  they  are  shifted  to  bits  7 through  16  of 
the  target  field  and  the  vacated  bit  locations,  1 through  6,  are 
filled  with  the  sign  bit. 

Parameters  successfully  acquired  for  Special  Processes  remain  in 
the  input  buffer  (SPINB)  and  their  I/O  status  is  placed  in  the 
I/O  status  area  at  the  end  of  the  SPINB. 

If  data  screening  reveals  a transfer  error,  the  I/O  status 
flags  for  all  parameters  within  the  word  group  are  set  to  invalid 
The  PMU  I/O  error  counter  is  updated  and  the  error  is  annunciated 
if  it  is  the  third  error. 

The  PMU  read  chain  is  modified  to  skip  acquired  data  (and  the 
failing  command  if  there  was  an  error).  This  is  done  by  pointing 
the  POOS  to  the  next  PMU  dart  entry  after  the  failing  entry. 

This  procedure  is  repeated  if  there  is  more  PMU  data  to  be  read 
and  2'  errors  have  not  occured. 

2.  Payload  data  is  acquired  from  the  payload  MDM's  and  transferred 
to  the  input  buffer  by  means  of  fixed  BCE  programs.  These  pro- 
grams utilize  automatic  element  bypass  and  error  annunciation. 

Comfault  bits  are  interrogated  and  if  ON  the  I/O  error  log  Ptr  in 
the  input  buffer  is  set  for  use  in  screening.  Comfault  bits  are 
set  by  FCOS  to  indicate  I/O  errors  for  reads  utilizing  fixed  BCE 
programs.  Each  bit  represents  one  BCE  element  (i.e.,  one  read 
request).  See  FCOS  User’s  Guide  paragraph  k.2  for  more  informa- 
tion. 
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Parameters  are  moved  from  the  input  buffer  in  the  same  manner 
as  PMU  data.  Since  error  annunciation  and  bypass  is  done  by 
FCOS,  the  I/O  status  flags  for  parms  not  acquired  are  flagged 
invalid  but  no  annunciation  or  retry  is  attempted  by  General 
Acquisition. 

3.  PLMDM  reads  are  issued  for  all  parms  from  the  first  requested 
parm  to  the  last  requested  parm  within  a channel.  The  extra 
'Dummy'  parms  are  not  moved  from  the  input,  buffer.  This  is 
done  to  make  the  PLMDM  reads  more  efficient. 

If  there  is  a PMU  bite  read  requested  it  is  done  in  the  same 
manner  as  the  PMU  read  except  there  is  no  error  retry  attempted. 

d.  Output s - Outputs  from  this  module  are  specified  in  Table  3. 2. 1.3. 2-1. 


e.  Module  References  - Process  Section  References 


DMA_MAC  A System  Software  external  proce- 

dure called  when  parameter  fault 
annunciation  is  enabled  by  FMP_STAT 
macro . 


f . Module  Type  and  Attributes  - 

Type : External  Procedure 

Attributes:  Exclusive 


g.  Template  References  - 


D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 


INCLUDE  CSAPPB 
INCLUDE  CSACDA 
INCLUDE  CSAIXP 
INCLUDE  SMSTAT 
INCLUDE  SGADUMST 
INCLUDE  DMA#MACS 

INCLUDE  TEMPLATE 
INCLUDE  TEMPLATE 
INCLUDE  TEMPLATE 
INCLUDE  TEMPLATE 
INCLUDE  TEMPLATE 

INCLUDE  TEMPLATE 

INCLUDE  TEMPLATE 
INCLUDE  TEMPLATE 


Parameter  Processing  Buffer  (PPB) 
Current  Data  Array  (CDA) 

INB  to  PPB  XREF  Table  (IXP) 


CZljCOMMON 

CSA_SM_CMT 

DMA_MAC 

CDL_ANNUN 

ANTMACS 

PFMDMACS 

PMUMACS 

IOMACS 


Replaces  for  10  Status 
Dummy  Structures  for  Call  List 
Systems  Services  Error  Annunciation 
Macro  Replace  Statements 
Systems  Services  Common  Compool 
Communications  Table  (CMT) 

Systems  Services  Annunciation  Routine 
Systems  Services  Annunciation  Compool  ' 
Systems  Services  SM  PL  Fixed  Read 
Replace  Statements 

Systems  Services  SM  PL  Mission  Depen- 
dent Read  Replace  Statements 
Systems  Services  PMU  I/O  Parameter  Lists 
System  Services  I/O  Macro  Replace 
Statements 


D INCLUDE  TEMPLATE  FCMCOM 


FCOS  Compool  Containing  Error  Count 
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h.  Error  Handling  - When  an  error  is  indicated  during  a chained  read  of 
the  PMU  two  additional  attempts  are  made  to  acquire  untransferred 
parameters.  For  read  errors  the  chain  is  temporarily  modified  to 
skip  acquired  data  and  the  failing  command  before  the  read  is  re- 
tried. This  is  done  by  pointing  the  FCOS  to  the  next  PMU  DART 
entry  after  the  failing  entry. 

i.  Constraints  and  Assumptions  - All  discretes  within  an  acquired  word 
are  acquired  at  the  highest  rate  required  for  GPC  processing  of  any 
discrete  within  the  word. 


TABLE  3. 2. 1.3. 2-1  General  Data  Acquisition  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOU  RCE/DESTI N ATI  ON 

HAL  NAME 

MM'L 

REQT. 

SYMBOL 

1 

Gen  Data  Acquisition 
Call  List 

E 

I/O 

SDA,  SSP,  SGA/SGA 

SGA_CALL_LST 

2 

Dart  Index 

E 

I/O  . 

SDA,  SSD,  SGA/SGA 

SGA_DART_HDR 

3 

Dart  Address 

E 

I/O 

SDA,  SSD,  SGA/SGA 

SGA_DART_ADDR 

h 

10  STAT  Address 

E 

I/O 

SDA,  SSD,  SGA/SGA 

SGA_IO_ADDR 

5 

INB  Address 

E 

I/O 

SDA,  SSD,  SGA/SGA 

SGA  IKB  ADDR 

6 

(deleted) 

7 

PLMDM  10  List  Address 

E 

I/O 

SDA,  SSD,  SGA/SGA 

SGA_IOLST_ADDR 

8 

PLMDM  Read  Flag 

E 

I/O 

SDA,  SSD,  SGA/SGA 

SGAJPLREAD 

9 

SP  Call  Flag 

E 

I/O 

SDA,  SSD,  SGA/SGA 

SP_CALL_FLG 

10 

Error  Count 

E,D2 

I/O 

SDA/ CRT,  DL 

CSAV  CMT  _ERR0R  _COUHT 

V92J0105C 

11  ; 

Parameter  Values 

A.2.2,  D. 3,  A.2.7, 
D.lf,  A. 2.16 

0 

SPP,  SFD,  SPM,  SFS, 
CRT 

H/A 

12 

Parameter  I/O  Status 

A. 2.2,  D. 3,  A. 2. 7, 

B. k,  A.2.1 6 

0 

SPP,  SFD,  SPM,  SFS, 
CRT 

K/A 

13 

Max  Chain  Length 

E 

I 

INIT 

csak_max_chai:t 

Ik 

Data  Cycle  Error  Ind, 

A. 2. 11 

0 

SDA 

CSAV_CYC_ERROR 

15 

#CWS  This  Chain 

E 

LOCAL 

SGA_MJM_CWS 

1 6 

I/O  ERROR  LOG  Ptr 

E 

I/O 

FCOS 

K/A 

17 

Error  Retry  Counter 

E 

LOCAL 

SGA_ERR_RETRY 

18 

# .Dart  Entries 

E 

LOCAL 

SGA_NUM_ENT 

19 

# Parms 

E 

LOCAL 

SGA_NUM_PARMS 

20 

it  PMU  Entries 

A. 2. 3 

I 

SGA 

CSASJ3ART_KUM_PMU__ENTRIES 

21 

# PLMDM  BUS1  Entries 

A. 2. 3 

I 

SGA 

CSAS_pART_NUM_PLMDMl_ENTRIES 

22 

# PLMDM  BUS2  Entries 

A.2.3 

I 

SGA 

CSAS_DART_NUM_PLMDM2_EKTRIES 

23 

Read  Length 

A.2.3 

I 

SGA 

CSAS_DART_READ  LENGTH 
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# 


ITEM 


DESCRIPTOR 


ACT 


SOURCE/DESTINATION 


2k 

25 

26 

27 

28 

29 


I/O  Status  Ind 
FCOS  I/O  Parm  List 
Comfault  Bits 
Invalid  Status  Flag 
Number  Of  Comfault  bits 
IOB  Index 


A.2.10 


E 

E 

E 

E 

E 


I/O 

LOCAL 

I 

LOCAL 

LOCAL 

LOCAL 


SGA/SGA 

FCOS 

FCOS 


HAL  NAME 


MML 


N/A 

SGA_I  / 0_PARM_LIST 

CZEB_COMM_FAUTT 
SGA  _I  NVAL  _STAT 

SGA  _NUM  _COMFAULT_BIT  3 
SGA  IOB  INDEX 
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Figure  3.2. 1.3. 2-1.  General  Acquisition 
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I 

I 


This  Will  Set 
10  Error  Log 
Ptr  In  Input 
Buffer  For  Use 


Figure  3. 2. 1.3. 2-2.  PIMDtf  Read 
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3.2.1.3.2- 


Figure  3.2.1. 3.2-3.  PMU  Read  Setup 


Increment  Temp 
DART  Index 
By  One 
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Figure  3. 2. 1.3. 2-4.  Screening 


Convert  PPB/CDA  Index 

Pointer  In  IXP  From  A Then 

Bit  String  To  An  Integer 

Index 


Figure  3.2.1. 3.2-5.  Basic  Move 


Date  IO/I6/79 
Page  3.2.1.3.2-11 


10/16/79 

3-2.1.3.2-12 


Set  Parm's  I/O 
Status  In  Analog 
PPB  To  Valid 
& Reset  Offscale 
Indicators 


Shift  And  Move 
Parm  To  Analog 
PPB 


Analog  Scaling 
(Called  By  Basic) 
Converts 
And  Stores-  Value 
In  PPB 


Set  Parm's  I/O 
Status  In  EU 
PPB  To  Valid 
& Reset  Offscale 
Indicators 


JF  Parm 
Is  EU 


Set  Parm's  I/O 
Status  In  Discrete 
PPB  To  Valid 


Move  Parm  To 
Discrete  PPB 


Figure  3.2.1. 3.2-6.  Move  PPB  Parm 
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3.2.1.3.2-13 


Figure  3.2.1.3.2-7.  Move  CDA  Parm 


\ 

y 
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Figure  3. 2. 1.3. 2-9.  Flag  Parms 
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Special  Processes  Data 
Acq.  Has  It's  Own  Input 
Buffer  And  I/O 
Status  Area 


Figure  3.2.1.3.2-10.  SP  Move 
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Figure  3.2.1.3.2-11.  SP  Bad  I/O  Move 
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3 . 2 . 1 . 4 Performance  Monitor  Control  ( SPM_C 0NTR0L ) 

The  Performance  Monitor  (PM)  Control  module  directs  execution  of  the  follow- 
ing SM  functions:  Precondition  Processing  and  Fault  Detection  and  Annunciation. 

a.  Control  Interface  - The  PM  Control  module  is  SCHEDULE 'd  hy  the  SM  OPS 
Control  Segment  and  runs  continuously  while  the  OPS  sequence  is 
active . 

Invocation:  SCHEDULE  SPM_C0NTR0L  PRIORITY  (PRI0_SPM) 


b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 2. 1.4-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figure  3. 2. 1.4-1  through  3. 2. 1.4-6.  The  PM  Control  module  determines 
which  Parameter  Processing  Buffer  half  to  process  by  checking  the 

PPB  buffer  half  indicator.  A "WAIT"  is  then  issued  on  the  appropriate 
ready  flag  until  Data  Acquisition  (Section  3. 2. 1.3.1)  completes  up- 
dating of  that  buffer  half.  This  results  in  an  effective  execution 
rate  of  once  per  second. 

When  the  buffer  half  is  available,  the  FDA  inhibit  indicator  in  the 
Communications  Table  is  checked.  This  indicator  is  set  as  a result 
of  an  item  entry  from  the  Table  Maintenance  SPEC  function  to  disable 
FDA  processing.  When  FDA  is  disabled,  PM  Control  updates  the  FDA 
Current  Data  Array  (CDA)  with  the  latest  sample  of  each  measurement 
in  the  PPB  half  being  processed.  If  FDA  is  not  suspended,  PM  Control 
calls  Precondition  Processing  and  Fault  Detection  and  Annunciation 
(FDA). 

After  FDA  returns  control,  PM  Control  resets  the  appropriate  ready  flag 
in  the  Communications  Table  which  indicates  that  the  PPB  half  has 
been  processed.  This  makes  it  available  to  Data  Acquisition  for  use. 
The  PPB  buffer  half  indicator  is  then  updated  to  point  to  the  other 
PPB  buffer  half.  Control  then  returns  to  the  top  where  PM  Control 
either  begins  processing  the  next  PPB  buffer  half  or  "WAIT"s  for 
Data  Acquisition  to  complete  its  processing.  This  process  continues 
in  such  a fashion  until  the  Performance  Monitor  (PM)  Control'  cancel 
flag  is  set  by  OPS, cleanup  processing. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 2. 1.4-1. 
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e.  Module  References  - Process  Section  Reference 

Precondition  3.2.1. 5 CALL 

Processing 

Fault  Detection  3. 2. 1.6  CALL (Call  List) 

and  Annunciation 

f . Module  Type  and  Attributes : 

Type : Program 

Attributes:  N/A 

g.  Template  References: 

D INCLUDE  CSAPPB  Parameter  Processing  Buffer  (PPB) 

D INCLUDE  CSACDA  Current  Data  Array  (CDA) 

D INCLUDE  TEMPLATE  CSS_SM_CMT  Basic  Processes  CMT 
D INCLUDE  TEMPLATE  SFD_FAULT_DETECT_ANNUN  Fault  Detection  and 

Annunciation 

D INCLUDE  TEMPLATE  SPP_PRECON_PROCESS  Precondition  Processing 

h.  Error  Handling  - None 

i . Constraints  and  Assumptions  - None 


<rO 


TABLE  3. 2. 1.4-1  PM  COHTROL  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1 

PPB  Buffer 
Half  Indicator 

A. 2. 11 
D.19 

I 

S2I 

CSAB_CMT_BUF_HALF 

2 

Parameter  Values 

A. 2. 2 
D.3 

I 

SDR,  SDS,  SFS 

CSAS  PPBA_VALUE 
CSAS  PPBE  VALUE 
CSAS_PPBP_VALUE 

3 

Parameter  I/O  Status 

A. 2. 2 
D.3 

I 

SDA,  SDS 

CSAS_PPBA_STATUS 
CSAS  PPBE  STATUS 
CSAS_PPBP_STATUS 

4 

Ready  Flagl  and 
Ready  Flag2 

A.2.11 

D.l 

I/O 

SDA,  S2I/SDA 

CSAB  CMT  READY  FLAG1 
C S AB_CMT_READY_FLAG2 

5 

FDA  Enable/ 

Inhbit  Indicator 

A.2.11 

I 

STM 

CSAB_CMT_FDA_INHIBIT 

6 

Parameter  Values 

A.2.7 

D.5 

0 

CRT,  DL 

CSAS  FCDAA  VALUE 
CSAS  FCDAE  VALUE 
CSAS_FCDAP_VALUE 

7 

Parameter  I/O 
Status 

A.2.7 

D.5 

0 

CRT,  DL 

CSAS  FCDAA  STATUS 
CSAS_FCDAE_STATUS 
CSAS_FCDAP_STATUS 

8 

PM  Cancel  Flag 

A.2.11 

D.20 

I 

S2I 

CSAB_cmt_PM_CAHCEL 

9. 

Fault  Detection  and 
Annunciation 
CALL  LIST 

E. 3. 2. 1.6 

L 

SPM_PPBA  INDEX 
SPM  PPBE  INDEX 
SPM_PPBP_INDEX 

10. 

CDA  Indexes 

E. 3. 2. 1.4 

L 

spm_cdaa_index 

SPM__CDAE  INDEX 
SPM_CDAP_INDEX 

11 

PPB  Indexes 

E. 3. 2. 1.4 

L 

SPM  PPBA  INDEX 
SPM  PPBE  INDEX 
SPM_PPBP_INDEX 
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SPM  Control  ^ 

3. 2. 1.4—4 

DO  UNTIL 
PM  Cancel 
F 


Determine  Which 
PPB  Half  To  Use 
Fig  3.2. 1.4-2 


Initialize 

CDA 

Indexes 


Move  Last  Sample 
Of  Appropriate  Ana- 
log Value  And  Sta- 
tus From  PPB  To 
CDA 

Fig  3.2. 1.4-3 


Move  Last  Sample 
Of  Appropriate  EU 
Value  And  Status 
From  PPB  To  CDA 
Fig  3.2. 1.4-4 


Figure  3.2. 1.4-1.  PM  Control 
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DO  FOR 
All  Sample  Rate 
Sections  Of 
Analog  PPB 


Determine  From 
PPB  Header  Num- 
" ber  Of  Entries  And 
Samples  For 
Section 

IF  Curren 
.5  s/s  Seel 
PPB  Bufff 
Indicator 

tly  On  \ 
tion  And\ 
sr  Half  / 
- 2 / 

DO  FOR 
All  Parameters 
In  Sample  Rate 
Section 


Determine  From 
PPB  Header  Num- 
ber Of  Entries  In 
2nd  .5  s/s  Section 


■Increment  CDA 
Index  By  1 


Increment  PPB 
Index  By  Number 
Of  Samples 


Move  Analog 
Value  From 
PPB  To  CDA 


Move  Analog  I/O 
Status  From 
PPB  To  CDA 


Figure  3. 2. 1.4-3.  Analog  Move 


10/16/79 
3. 2. l.k-7 


Figure  3.2. 1.4-4.  EU  Move 
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Figure  3.2. 1.4-5.  Parent  Move 
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3,2.1.4- 


Figure  3.2.1. 4-6.  Data  Acquisition  Indication 
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3. 2. 1.5  Precondition  Processing  ( SPP_PRECON_PROCESS ) 

The  Precondition  Processing  analyzes  parameter  values  and  statuses  (pre- 
condition inputs)  to  determine  which  limit  set  to  use  for  those  parameters  with 
multiple  limit  sets.  Limit  set  selection  may  he  for  a single  parameter  or 
a group  of  parameters.  The  selected  limit  set  is  used  in  subsequent  FDA  pro- 
cessing.. 


a.  Control  Interface  - Precondition  Processing  is  CALL'ed  by  the  PM 
Control  module  ( SPM_CONTROL ) once  per  second  while  FDA  is  enabled. 

INVOCATION:  CALL  SPP_PRECON_PROCESS 

b.  Input s - Inputs  to  this  module  are  specified  in  Table  3.2.1. 5-1. 

Input  data  are  contained  principally  in  the  Parameter  Information 
Table  (PIT),  the  Precondition  Control  Table  (PCT),  the  Precondition 
Group  Table  (PGT) , and  the  Current  Data  Array  (CDA). 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figure  3. 2. 1.5-2.  When  invoked.  Precondition  Processing  sequen- 
tially processes  all  precondition  groups  as  described  below. 

The  warm-up  count  for  each  precondition  group  is  initially 
set  to  the  max  warm-up  value  by  the  SM  Preprocessor.  When  a new 
limit  set  is  selected,  the  warm-up  count  is  set  to  1.  This  count 
incremented  by  1 each  time  precondition  is  called,  until  the  warm- 
up count  is  equal  to  the  max  warm-up  value.  Then  the  number  of  sets 
for  the  preconditoin  group  being  processed  is  calculated  and  saved. 
The  index  to  the  set  solution  block  is  saved.  The  subject  para- 
meters are  checked  for  validity  (no  input  errors)  and  if  they  are 
determined  to  be  valid,  processing  continues;  otherwise,  processing 
of  this  precondition  solution  is  inhibited.  The  prime  limit  set 
(No.  l)  is  selected  for  the  affected  group  of  parameters  and  a 
one  is  ascribed  to  the  number  of  limit  sets  selected.  An  interpreter 
technique  is  utilized  to  solve  precondition  solutions.  The  final 
limit  set  selection  is  made  based  on  the  precondition  solutions. 

This  procedure  is  repeated  for  all  precondition  groups. 

The  input  parameter  validity  check  (Figure  3* 2. 1.5-3)  records 
input  errors  for  parameters  contained  in  each  set.  The  number  of 
parameters  in  each  set,  the  parameter  type,  and  CDA  index  are  saved. 
Depending  on  the  parameter  type,  the  appropriate  I/O  status  flag  from 
the  CDA  is  stored  in  the  invalid  indicator. 

The  interpreter  technique  (Figure  3.2.1. 5-4)  is  utilized  to 
perform  the  actual  precondition  solution.  This  technique  uses  a 
generalized  routine  including  predefined  parameter  and  logical 
operation  codes  found  in  the  PCT  to  arrive  at  the  precondition 
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solution.  For  the  analog  and  EU  parameter  types,  the  status  flag  is 
set  equal  to  the  combined  high  and  low  limit  sense  flags.  For  the 
discrete  type,  the  status  flag  is  set  equal  to  the  discrete  value. 

A parameter  condition  flag  is  turned  on  or  off  depending  on  the  para- 
meter operation  code  and  the  status  flag  (see  Figure  3.2.1. 5-5).  The 
parameter  condition  flhg  is  set  to  1 if  the  parameter  value  agrees 
with  the  parameter  Op  Code.  Otherwise  it  is  set  to  a zero.  For 
instance,  if  the  Parameter  Op  Code  is  in-limit  then  the  parameter  con- 
dition flag  is  set  to  one.  The  Precondition  Grouping  (Figure  3- 2.1. 5-6) 
actually  provides  the  precondition  solutions.  The  Parm  Op  Code 
indicates  which  test  (=0,  =1  in-limits,  out -of -limit s ) should  be 
performed  on  each  input  parameter.  The  logical  Combination  (COMB) 

Op  Code  indicates  that  logical  combination  (and,  or)  should  be  per- 
formed on  the  results  of  the  parameter  tests. 


■ In  the  case  of  precondition  expressions  of  the  form,  ( 'A=l'  or 
'B=0')  and  ('C=0'  or  ,D=1' ) where  the  operators  are  parenthetically 
grouped  and  where  solution  of  the  expression  would  result  in  a different 
result  were  the  grouping  attribute  not  recognized,  those  components  of 
the  expression  within  the  groups  are  solved  first,  then  the  entire 
expression  is  solved,  left  to  right.  The  following  example  demonstrates 
precondition  grouping  and  the  algorithm  for  obtaining  a set  solution. 
Assume  A and  B are  discrete  parameters,  C is  an  analog  parameter,  and 
D is  an  EU  parameter.  Furthermore,  the  set  solution  expression  is 
'A=0'  or  ('B=l'  and  'C=IL' ) and  'D=0L'  where  IL  is  in  limits  and  OL 
is  out  of  limits.  A=0  assumes  a value  of  1 if  discrete  A has  a value 
of  0.  Similarly,  in-limit  value,  'C=IL'  will  have  a binary  value  of 
1.  The  set  solution  expression  will  be  coded  as  follows. 


Parm  Op 


Parameter  Code 

A 1 

B 2 

C 3 


Definition 

Comb  i 
Code 

=0 

Or 

=1 

Or 

Analog , In 

And 

Limit 

Position  in 
Parenthesized  Group 

First 

Last 


D 


6 


EU,  Out  of 

Limit  And 


The  sequential  steps  for  the  above  set  solution  expression  follows. 


r 
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Step  1 

Operations 

1 

S1=0 

Partial  Set  Solution 

2 

S=1  ■ 

Set  Solution 

3 

S=S  or  [A=o] 

k 

S=0  or  [A=q| 

s=  [a=5] 

0PSAVE=0R 

5 

si=  |b=I| 

6 

Sl=  |b=5  and  |c= 

=IL] 

T 

S=S  OPSAVE  SI 
S='A=0'  or  (' B=l' 

and  ' C=IL' ) 

8 

S=S  and  (D=p3 
S=  [A=0j  or  fiB=3] 

and  (C=ILj_j  and  [5=01] 

Symbology 

Partial  Set  Solution 
Set  Solution 
Grouping 

Parameter  Op  Code  Expressed  as  a Logical  Statement.  (Enclosed). 
'OR'  Combination  Op  Code 
'AND'  Combination  Op  Code 
In  Limits 
Out  of  Limits 

final  limit  set  selection  is  made  as  shown  in  Figure  3. 2. 1.5-7- 
If  the  result  of  the  precondition  solution  for  a particular  set  is 
true,  an  indicator  is  stored  in  the  PCT  indicating  the  set  selected 
for  this  precondition  group.  If  the  precondition  operation  indicates 
that  more  than  one  solution  was  satisfied,  the  prime  limit  set  is 
selected  for  the  affected  group  of  parameters.  Then  the  Precondition 
Group  Table  is  referenced  so  that  the  limit  set  selected  may  be 
changed  for  all  parameters  contained  in  the  affected  group. 

If  no  limit  sets  are  resolved  by  the  Precondition  Process,  the 
prime  limit  set  is  selected. 

If  the  limit  set  selected  from  the  precondition  solution  changes 
from  the  last  selection  and  the  max  warm-up  time  is  ended,  the  active 
limit  set  number  in  the  PIT  for  each  affected  analog  or  EU  parameter 
must  be  updated.  The  current  noise  count  is  reset  to  zero  and  the 
hard  fail  indicator  and  FDA  bypass  indicator  are  reset  to  off. 

. If  the  parameter  affected  by  the  precondition  solution  is  a dis- 
crete, the  current  noise  count  is  reset  to  zero,  the  active  limit  set 
is  updated,  and  the  hard  fail  indicator  and  FDA  bypass  indicator  for 
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that  parameter  are  reset  to  Off  in  the  Discrete  Measurement  Subentry 
Table  (DMST  - a subset  of  the  discrete  parent  word  PIT).  The  parent 
word  entry  for  that  discrete  is  then  located  in  the  PIT  and  the  ’MASK2' 
portion  of  that  entry  is  changed  and  the  parameter  count  field  (if 
that  parameter  is  currently  in  a max  good  or  fail  state)  is  updated. 
(Mask  2 contains  the  limit  status  of  the  parent  while  parameter  count 
is  an  internal  indicator  used  by  the  limit  sense  routine  to  determine 
if  it  is  necessary  to  perform  limit  sensing  on  the  discretes.) 

If  the  limit  set  selected  from  the  precondition  solution  changes 
from  the  last  solution  for  the  first  time  (no  warm-up  time  expired), 
the  warm-up  time  is  set  to  one.  FDA  is  disabled  for  all  parameters  in 
the  group  by  setting  the  FDA  bypass  flag  to  ON  in  the  PIT.  Also,  the 
limit  sense  indicators  are  disabled  (set  off).  Finally  the  last  set 
selected  is  set  to  0,  indicating  the  start  of  warm-up  time. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 2. 1.5-1. 
Outputs  affected  by  the  Precondition  Processing  routine  consist  of 
the  last  solution  indicator  in  the  PCT  and  other  items  contained  in 
the  PIT.  The  PIT  fields,  as  updated  by  Preconditioning,  control  later 
processing  by  the  FDA  routine. 

e.  Module  References  - None 

f.  Module  Type  and  Attributes 

Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism) 

g.  Template  References 

D INCLUDE  CSAPCT  Precondition  Tables  (PCT  and  PGT) 

D INCLUDE  CSAPIT  Parameter  Information  Table  (PIT) 

D INCLUDE  CSACDA  Current  Data  Array  (CDA) 

h.  Error  Handling  - Precondition  Processing  performs  the  following  types 
of  error  detection/processing: 

® If  any  parameter  input  to  any  set  of  that  precondition  solution 
is  found  with  an  invalid  parameter  validity  indicator,  further 
processing  of  that  solution  is  inhibited  and  the  prime  limit  set 
(limit  set  l)  is  chosen  for  all  parameters  affected  by  that  solu- 
tion. 

@ If  more  than  one  limit  set  is  selected  during  processing  of  a 
•particular  solution,  processing  will  select  the  prime  limit  set 
for  all  parameters  affected  by  that  solution. 
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• If  no  limit  set  is  selected  during  processing  of  a precondition 
solution,  the  prime  limit  set  is  selected. 

i . Constraint s/Assumpt ions 

• A maximum  of  three  limit  sets  may  he  specified  for  any  preconditon 
solution. 

• The  prime  limit  set  is  always  limit  set  one. 

• A maximum  of  four  parameters  may  he  specified  in  a precondition 
solution  to  select  a limit  set. 

• Only  one  level  of  parenthesis  is  permitted  for  a precondition 
solution.  Below  are  examples  of  valid  and  invalid  precondition 
equations  for  a single  set.  Figure  3. 2. 1.5-1  shows  more  example 
precondition  relationships. 

A=1  OR  B=1  AND  C=1  OR  D=0L*  Valid 

( A=1  OR  B=l)  AND  C=1  OR  D=0L  Valid 

(A=l  OR  B=l)  AND  (C=l  OR  D=0L)  Valid 

A=1  OR  (B=l  AND  (C=l  OR  D=0L))  - Invalid,  2 levels  of 
parentheses 


*0L  = Out  of  Limits 
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EXAMPLE  PARAMETER  RELATIONSHIP  IN  PRECONDITION  PROCESS 


Precondition 

Groups 


V45T0320A  GRPA 


V61P2700A 


V61R2722A 


GRPB 


Precondition  Set  Predefined  Limit  Sets 


Solutions 

Set 

# 

Low 

Limit 

High 

Limit 

V92X0621X=1 

1 

175 

212 

V92X0622X=1 

2 

185 

222 

V92X0623X=1 

3 

195 

238 

(V6lS2704E=l  and  v6lK2711Y=l) 
or  V6lS2709E=l 

1 

50 

75 

(V6152709E=0  and  V6152704E=0) 
or  (V6152704E=1  and 
V61X2711Y=0) 

2 

20 

- 

Same  as  V61P2700A,  Set  1. 

1 

550 

- 

Same  as  V61P2700A,  Set  2 

2 

— 

20 

Set  solutions  in  group  A are  evaluated  in.  three  unique  logical  expressions  to 
select  either  limit  set  1,  2 or  3 for  FDA'd  parameter  V45T0320A. 

Set  solutions  in  group  B are  evaluated  in  two  unique  .logical  expressions  to 
select  either  limit  set  1 or  2 for  FDS'd  parameters  V61P2700A  and  V61R2722A. 


Figure  3.2. 1.5-1 


TABLE  3. 2. 1.5-1  PRECONDITION  PROCESSING 


MODULE  DATA  LIS' 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

1 

Number  of  precondition 
groups 

A. 2. 5 

I 

2 

Number  of  parameters  in 
group 

A. 2. 5 

I 

3 

Number  of  parameters  in 
each  set  solution 

A. 2. 5 

I 

It 

Warm-up  count 

A. 2. 5 

I/O 

5 

Max  warm-up  value 

A. 2. 5 

I 

6 

Last  Limit  set  selected 

A. 2.5 

I/O 

7 

CDA  index  of  each  pre-r 
condition  parameter 

A.  2. 5 

I 

8 

Index  into  PGT 

A.  2. 5 

I 

9 

PIT  index  for  limit 
sensed  parameters 

A. 2. 6 

I 

10 

Active  Limit  set 

A. 2.1 

0 

SFD 

11 

Current  Noise  Count 

A. 2.1 

0 

SFD 

12 

Hard  Fail  Indicator 

A.  2.1 

0 

SFD 

13 

FDA  Bypass  Indicator 

A.  2.1 

0 

SFD 

14 

Parameter  Values 

A.2.7,D.i,D.5 

I 

SDA,SFD 

15 

I/O  Validity  Flag 

A.2.7,D.lt,D.5 

I 

SDA,SFD 

1 6 

Number  of  Limit  Sets 
Selected 

E 

L 

HAL  NAME 

CSAS_PCT_PRECONDS 

CSAS_PCT_PARMS_IN_GROUP 

CSAS_PCT_NUMPARMS_INSET 

CSAS_PCT_MARMUP_COUNT 

CSAS_PCT_MAX_WARMUP 

CSAS_PCT_LAST_SOLUTION 

CSAS_PCT_CDA_INDEX 

CSAS  PCT  GROUP  INDEX 


MML 


REQT. 

SYMBOL 


00 

o 

o 

3C 

■ ■ 

o 
-n 
— » 

t/> 

3 

o 

&) 

3T 
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co 
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CD 

O 


CSAS  PGT  PIT  INDEX 


O 

05 


CSAS_PITA_ACT_LIM_SET 

CSAS_PITE_ACT_LIM_SET 

CSAS_PITS_ACT_LIM_SET 

CSAS_PITA_CUBJJ_CT 

CSAS_PITE_CUR_N_CT 

C SAS_PITS_CUE__N__CT 

CSAS_PITA _HARD_FA  IL 

CSAS_PITE_HABD_FAIL 

CSAS_PITS_HARD_FAIL 

CSAS _PITA_FDA_BYPASS_IND 

CSAS_PITE_FDA_BYPAS  S_IND 

CSAS_PITS_FDA_BYPASS_IND 

CSAS_FCDAA_VALUE 

CSAS_FCDAE_VALUE 

CSAS_FCDAP_VALUE 

CSAS_CDAP_VALUE 

CSAS_FCDAA_I0 

CSAS _FCDAE_I0 

CSAS_FCDAP_STATUS 

CSAS_CDAP_STATUS 

SPPJPRECON  NO  LS  SEL 


u> 

ro 
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VI 
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ITEM 


DESCRIPTOR 


ACT 


SOURCE/DESTINATION 


17 

Invalid  Indicator 

E 

L 

18 

Number  of  Sets 

E 

L 

19 

Index  into  Parm  Set 
blocks  (Set  Solution 
(index) ) 

A. 2. 5 

I 

2° 

Parm  Type 

A.-2.5 

I 

21  , 

Status  Flag 

E 

L 

22 

Parm  OP  Code 

A. 2. 5 

I 

23 

. 

Logical  Comb  OP  Code 

A.  2. 5 

I 

2k 

Partial  Set  Solution 

E 

L 

25 

Set  Solution 

E 

L 

26 

j Parm  Condition  Flag 

E 

L 

27 

; Max  Noise  Count 

A. 2.1 

I 

28 

Limit  Set  Selected 

E 

L 

29 

1 DMST  Parent  Position 

A.2.6 

I 

30 

Discrete  Position  in 
Parent 

A. 2. 6 

I 

31 

Discrete  Limit  Sets 

A.2.6 

\ 

I 

32 


Parm  Count 


A. 2.1 


0 
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fABLE 


MODULE  DATA  LIST 


ITEM  DESCRIPTOR  ACT  SOURCE/DESTINATION 

MASK  2 A. 2.1  I/O 

Limit  Sense  High  Indi-  A. 2.1  0 SFD 

cat  or 

Limit  Sense  Low  Indi-  A. 2.1  0 SFD 

cator 
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Perform 
Interpreter 
Technique 
Figure  3. 2.1. 5-4 


Select  Prime  Limit 
Set,  (No.  1) 
o Set  No.  Of  Limit 
Sets,  Selected  To 
One 


Figure  3.2. 1.5-2.  Precondition  Processing 
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Figure  3.2.1  „5.3.  Validity  Check 


Perform  Parameter 
Interrogation 
Figure  3.2.1 .5-5 


Figure  3.2. 1.5-4.  Interpreter  Technique 
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Definition 

Discrete  = 0 
Discrete  = 1 
Analog  In  Limits 
Analog  Out  Of  Limits 
EU  In  Limits 
EU  Out  Of  Limits 


Figure  3.2. 1.5-5.  Parameter  Interrogation 

lo  X 


Figure  3.2.1. 5-6.  Precondition  Grouping 


10/16/79 

3.2.1.5-lk 


Figure  3.2.1. 5-7.  Limit  Set  Selection 
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Figure  3.2.1.5-8.  Discrete  Limit  Update 
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3. 2. 1.6  Fault  Detection  and  Annunciation  ( SFD_FAULT _DETECT_MNUN ) 

The  Fault  Detection  and  Annunciation  (FDA)  function  executes  cyclically, 
when  enabled,  to  perform  the  limit  sense  and  false  alarm  avoidance  functions  on 
parameters  that  have  limits  defined  and  to  initiate  the  annunciation  process  for 
those  which  have  failed. 

a.  Control  Interface  - FDA  is  CALL'ed  by  the  PM  Control  Module  (SPM_ 

PERFORM _M0W_C01ITR0L)  while  FDA  is  enabled. 

Invocation:  CALL  SFD_FAULT_DETECT_ANNUN  (Analog  PPB  Pointer, EU  PPB 

Pointer,  Discrete  Parent  PPB  Pointer) 

b.  Inputs  - Inputs  to  FDA  are  PPB  pointers  passed  in  the  Call  list  as 
discussed  above  and  various  table  entries  of  information  needed  to 
perform  fault  detection  and  annunciation  on  each  parameter.  Parameter 
values  and  corresponding  I/O  statuses  are  located  in  the  Parameter 
Processing  Buffer  (PPB).  Other  information  such  as  noise  counts* 
limit  status  flags , limit  values  for  discrete  parameters , pointers  to 
various  tables  and  annunciation  information  is  located  in  the  Parame- 
ter Information  Table  (PIT).  Limit  values  for  analog  and  EU  parameters 
reside  in  the  Limit  Sense  Table  (LIT).  All  such  table  information 
resides  in  C0MP00L  and  is  further  described  in  Table  3. 2. 1.6-1. 

c.  Process  Description  - The  control  flow  is  presented  in  Figures  3. 2. 1.6-1 
through  3. 2. 1.6-7.  The  Fault  Detection  and  Annunciation  (FDA)  module. 

is  a table  driven  processor.  When  initiated  from  PM  Control,  FDA 
accesses  the  Parameter  Information  Table  (PIT)  and  initiates  processing 
on  the  first  entry  in  the  PIT.  Every  sample  of  a parameter  is  processed. 
Parameter  samples  are  buffered  by  the  Data  Acquisition  module  in  the 
Parameter  Processing  Buffer  (PPB). 

Access  into  the  PPB  is  gained  through  the  PIT.  This  accessing  is  not 
done  by  means  of  an  index  in  the  PIT  for  each  parameter,  but  rather  a 
mapping  scheme  which  relates  the  location  of  a parameter  in  the  PIT 
to  its  location  in  the  PPB.  The  PIT  is  organized  into  9 sections  - 
3 blocks  (a  block  each  for  analogs,  EU,  discretes)  of  3 groups  each 
(5  s/s,  1 s/s,  .5  s/s).  The  .5  s/s  group  if  further  subdivided  into 
two  sections  - one  for  those  parameter  samples  acquired  in  Data  Acquisi- 
tion cycles  1-5  and  one  for  those  acquired  in  Data  Acquisition  cycles 
6-10.  The  PPB  is  also  organized  into  9 blocks  with  the  same  arrangement; 
however,  the  PPB  is  further  subdivided  such  that  parameter  samples 
acquired  in  Data  Acquisition  cycles  1-5  are  located  in  the  1st  half  of 
the  PPB  and  samples  acquired  in  Data  Acquisition  cycles  6-10  are  located 
in  the  2nd  half  of  the  PPB.  On  any  entry  to  FDA,  data  is  processed  from 
either  the  1st  half  of  the  PPB  or  the  2nd  half  as  determined  by  PPB 
pointers  passed  to  FDA  in  the  CALL  list. 


i D k 
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Parameters  that  have  both  ALARM  CLASS  0,3  or  4 and  ALARM  CLASS  2 
limits  specified  have  two  PIT  entries  and  respective  PPB  entries  such 
that  the  ALARM  CLASS  2 limit  entry  follows  the  ALARM  CLASS  0,3  or  1+ 
limit  entry.  Thus,  all  FDA  processing  is  performed  on  both  entries, 
as  if  they  were  different  parameters. 

FDA  processing  is  performed  serially  on  all  analog  parameters,  all  EU 
parameters,  then  all  discrete  parent  words  (Figure  3. 2. 1.6-1).  The 
logic  and  control  of  analog  and  EU  processing  is  identical  and  thus 
discussed  but  once.  Applicable  control  flows  are  Figures  3.2. 1.6-2, 

3. 2. 1.6-3  and  3. 2. 1.6-4.  It  should  be  noted  that  the  processes  use  a 
unique  portion  of  the  tables  - PPB,  LIT,  PIT  and  CDA.  The  HAL/S 
NAMECOPY  facility  is  utilized  to  manipulate  table  pointers  such  that 
portions  of  both  the  analog  and  EU  tables  (PIT  and  PPB)  mav  be  ref- 
erenced by  the  same  identifiers.  This  allows  usage  of  the  same  routine 
to  process  both  analog  and  EU  parameters . In  some  instances , unique 
identifiers  must  be  used  since  the  table  entries  are  different  data 
types . For  example , analog  parameter  values  in  the  PPB  are  integer 
whereas  EU  values  are  scalar. 

Discrete  processing  is  unique  and  thus  discussed  separately.  Applicable 
control  flows  are  Figures  3. 2. 1.6-5,  3. 2. 1.6-6  and  3. 2. 1.6-7. 

Analog/EU  Processing  (Figure  3. 2. 1.6-2) 

FDA  interrogates  the  "FDA  BYPASS"  indicator  in  the  PIT  entry  for  each 
parameter  to  determine  if  FDA  processing  is  bypassed  for  that  parameter. 
The  "FDA  BYPASS"  indicator  is  set  on  by  precondition  processing  for  each 
parameter  of  a group  during  group  "warmup"  and  reset  by  precondition  pro- 
cessing when  "warmup"  is  completed  (ref.  Section  3. 2. 1.5).  In  any  case, 
parameters  with  the  "FDA  BYPASS"  flag  enabled  do  not  undergo  FDA  pro- 
cessing; however,  the  last  sample  and  associate'!  I/O  status  are  moved 
from  the  PPB  to  the  CDA,  and  the  limit  status  indicators  are  cleared. 

FDA  processes  successive  PIT  entries  similarly  until  a parameter  that 
is  not  bypassed  is  found.  All  samples  from  one  second  of  data  are  pro- 
cessed for  that  parameter  as  follows  (see  Figure  3. 2. 1.7-3): 

Status  flags  in  the  PPB  are  checked  to  determine  if  the  parameter 
sample  is  valid.  If  a sample  is  invalid,  further  FDA  processing 
of  that  sample  is  skipped.  Limit  sense  processing  is  thus  per- 
formed on  all  valid  samples  of  that  parameter.  FDA  obtains  the 
current  sample  from  the  PPB  and  the  current  limit  values  from  the 
Limit  Table  (LIT).  An  indicator  of  the  current  limit  set  is  found 
in  the  PIT  entry  for  this  parameter.  The  current  value  is  compared 
to  the  high  limit,  then  the  low  limit.  If  either  of  these  com- 
parisons results  in  an  indication  that  the  current  value  is  beyond 
one  of  the  limits,  the  parameter  is  determined  to  be  out  of  limits. 
Noise  filtering  is  then  performed  (see  Figure  3. 2. 1.6-4). 
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If  the  limit  status  for  this  parameter  has.  changed  from  in  limits 
to  out  of  limits  (or  vice  versa),  the  current  noise  (n)  count  is 
reinitialized  and  the  limit  status  for  this  parameter  is  updated 
in  the  Analog/EU  portion  of  the  PIT.  Checks  are  then  made  on  the 
parameter’s  n count  and  the  limit  status  and  annunciation  status 
to  determine  if  annunciation  should  be  enabled.  A limit  failure 
is  annunciated  only  if  three  conditions  have  been  met: 

1.  This  parameter  has  failed  limit  sense  processing  n (maximum 
noise  count)  consecutive  times. 

2.  Annunciation  for  this  parameter  is  not  inhibited  (Annuncia- 
tion Inhibit  indicator  in  PIT  is  off) . 

3.  This  parameter  is  not  currently  in  a "hard  fail"  state  - 
i.e.,  it  has  not  previously  been  out  of  limits  or  it  was 
out  of  limits  and  subsequently  came  into  limits  'n'  conse- 
cutive times.  (Hard  Fail  Indicator  in  PIT) 

Annunciation  is  enabled  by  issuing  a User  Interface  Macro.  Inputs 
to  the  Macro  are  an  index  to  a system  Fault  Message  Parameter  Table 
(FMPT)  and  a limit  status  indicator.  The  FMPT  index  resides  in  the 
PIT  entry  of  each  parameter.  Annunciation  for  ALARM  CLASS  0 para- 
meters causes  no  alarms  or  fault  messages  to  be  generated. 

When  the  last  sample  of  a parameter  has  been  processed,  FDA  moves 
that  sample  and  its  associated  I/O  status  to  the  FDA  CDA.  Pro- 
cessing continues  on  all  analog/EU  parameters  (PIT  entries)  until 
all  have  been  processed. 

Discrete  Parent  Processing  (Figure  3. 2. 1.6-9) 

Discrete  FDA  processing  of  parent  words  is  similar  to  analog/EU  pro- 
cessing except  there  is  no  "FDA  BYPASS"  logic  with  discrete  parents. 

A "FDA  BYPASS"  indicator  is  associated  with  each  parameter  within  a 
parent  and  is  discussed  later.  All  samples  from  one  second  of  data  are 
processed  for  each  discrete  parent  as  follows  (see  Figures  3. 2. 1.6-5 
and  3. 2. 1.6-6): 

I/O  Status  flags  in  the  PPB  are  checked  to  determine  if  the  parent 
word  sample  is  valid.  If  the  sample  is  invalid,  further  FDA  pro- 
cessing of  that  sample  is  skipped.  Limit  sense  processing  is  thus 
performed  only  on  all  valid  samples  of  that  parameter  (Figure 
3. 2. 1.6-6). 

The  FDA  parameters  within  a parent  word  are  isolated  by  using  MASK  1 
in  the  parent  word  PIT  entry  and  the  parent  word  is  limit  sensed. 

If  any  parameter  within  the  parent  word  is  out  of  limits,  or  the 
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Parameter  Count  (number  of  parameters  within  the  parent  that 
have  reached  max  fn'  count)  does  not  equal  the  number  of 
FDA  parameters  within  the  parent , limit  sensing  is  performed  on 
each  discrete  within  the  parent.  The  Discrete  Measurement  Subentry 
Table  (DMST)  is  used  to  control  limit  sensing  and  noise  filtering 
for  the  discrete  parameters.  The  parent  word's  PIT  entry  contains 
a pointer  to  the  sequential  DMST  entries  for  the  parent  word. 

The  "FDA  BYPASS"  indicator  in  the  DMST  is  interrogated  to  deter- 
mine if  this  discrete  parameter  is  to  be  FDA  processed.  If  the 
parameter  is  to  be  FDA  processed..  Discrete  Measurement  Limit  Sen- 
sing and  Noise  Filter  is  performed  (Figure  3. 2. 1.6-7) . The 
current  value  of  this  parameter  sample  is  compared  to  its  "expected" 
limit  in  the  MASK  2.  entry  in  the  PIT  to  determine  the  current  limit 
state.  The  'expected'  state  of  MASK  2 can  either  be  set  to  the 
'should  be'  or  'should  not  be'  state  according  to  the  state  of  the 
discrete  described  below.  The  SM  Offline  Preprocessor  initializes 
discrete  limits  to  the  'should  be'  state.  If  the  current  limit 
status  differs  from  the.  last  sample  of  this  parameter,  the  'n*  count 
is  reinitialized  and  the  limit  status  for  this  parameter  is  updated 
in  the  limit  status  field  of  the  PIT.  If  this  parameter  changed 
from  a maximum  good  state  (has  been  within  limits  *n'  consecutive 
times)  to  a fail  state  or  from  a hard  fail  state  to  an  in  limits 
state,  the  Parameter  Count  of  this  parent  word  is  decremented. 

Once  the  parameter's  current  noise  count  equals  the  maximum  noise 
count,  the  'Parent  Word  Parameter  count'  is  incremented.  If  a fail 
state  has  occurred,  the  User  Interface  Annunciation  Macro  is  issued 
provided  the  'Annunciation  Inhibit  Indicator'  and  the  'hard  fail 
indicator'  are  off.  The  hard  fail  indicator  is  then  turned  on  and 
the  'should  be'  state  in  MASK  2 is  changed  to  the  'should  not  be' 
state.  This  is  done  to  avoid  limit  sense  processing  on  individual 
discretes  once  they  reach  a hard  fail  state. 

If  the  parameter  has  reached  a maximum  good  state,  a check  is  made 
to  see  if  the  hard  fail  indicator  is  on.  If  so,  the  'should  not  be' 
state  in  MASK  2 is  changed  back  to  the  'should  be'  state  and  the 
hard  fail  indicator  is  reset . 

When  the  last  sample  of  a parent  word  has  been  processed,  that  sample 
and  its  associated  I/O  status  are  moved  from  the  PPB  to  the  CDA.  The 
limit  status  is  moved  from  the  PIT  to  the  CDA.  Processing  continues  on 
all  parent  words  (PIT  entries)  until  all  have  been  processed.  When 
Discrete  Parent  processing  is  complete,  FDA  returns  control  to  the 
CALLing  function  (PM  Control). 
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d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 2. 1.6-1. 

e.  Module  References  - Process  Section  Reference 


DMA_MAC  A System  Software  external  procedure 

called  when  parameter  fault  annuncia 
tion  is  enabled  by  FMP_STAT  macro. 

f . Module  Type  and  Attributes 

Type:  External  Procedure 

Attributes:  Default  (serially  resusable  with  no  protective  mechanism) 


g.  Template  References 


D INCLUDE  TEMPLATE 
D INCLUDE  CSACDA 
D INCLUDE  CSAPIT 
D INCLUDE  CSAPPB 
D INCLUDE  CSALIT  ■ 
D INCLUDE  DMA#MACS 

D INCLUDE  SMSTAT 
D INCLUDE  TEMPLATE 


CDL_ANNUN  - Systems  Services  Annunciation  Compool 
Current  Data  Array  (CDA) 

- Parameter  Information  Table  (PIT) 

- Parameter  Processing  Buffer  (PPB) 

- Limit  Sense  Table  (LIT) 

- Systems  Services  error  annunciation  macro 
replace  statements 

- Status  field  replace  statements 

DMA  MAC  - Systems  Services  Annunciation  routine 


h.  Error  Handling  - None 


i.  Constraints  and  Assumptions  - None 


no 


TABLE 


3. 2. 1.6-1  FAULT  DETECTION  AND  ANNUNCIATION 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

R EOT. 
SYMBOL 

1 

Analog  PPB  Pointer 

E 

I 

CALL  LIST 

SFD_PPBA_HALF 

2 

EU  PPB  Pointer 

E 

I 

CALL  LIST 

SFD_PPBE_HALF 

3 

Discrete  Parent  PPB 
Pointer 

E 

I 

CALL  LIST 

SFD_PPBP_HALF 

4 

PIT  Index 

E 

L 

SFD_PIT 

5 

PPB  Index 

E 

L 

SFD_PPB 

6 

Parameter  Type  Indicator 

E 

L 

- ' 

• 

SFD_PARM_TYPE 

T 

Number  of  Entries  in 
Each  Sample /Second 
Section  of  PIT 

A. 2.1 

I 

CSAS  PITA  NUM  ENTRIES 
CSAS  PITE  NUM  ENTRIES 
CSAS_PITP_NUM_ENTRIES 

8 

Number  of  Samples 
Buffered  in  PPB  for 
Each  Sample/Second 
Section  of  PIT 

A. 2.1 

I 

CSAS  PITA  NUM  SAMPLES 
CSAS_PITE_NUM_SAMPLES 
CSAS_PITP_NUM_S  AMPLE  S 

9 

PPB  Buffer  Half 
Indicator 

A.2.11 

D.19 

I 

S2I,  SPM 

CSAS_CMT_BUF_HALF 

10 

Parameter  Values 

A.2.2 

D.3 

I 

SDA,  SDS,  SFS 

CSAS  PPBA  VALUE 
CSAS  PPBE  VALUE 
CSAS_PPBP_VALUE 

11 

FDA  Bypass  Indicator 

A. 2.1 

I 

SPP 

C SAS_P ITA_B  YPAS S IND 
CSAS  PITE_BYPASS  IND 
CSAS_PITE_BYPASS_IND 

12 

Limit  Status  Indicators 
(High/Lcw) 

E 

L 

SFD  LIMIT  HI 
SFD_LIMIT_LO 

13 

Parameter  I/O  Status 

A.  i.  7 
D.5 

0 

SPP,  CRT 

CSAS  FCDAA-  STATUS 
CSAS  FCDAE  STATUS 
CSAS_FCDAP_STATUS 

Ik 

Parameter  Limit  Status 

A.2.T 

D.5 

0 

SPP,  CRT 

CSAS  FCDAA.  STATUS 
CSAS  FCDAE  STATUS 
CSAS_FCDAP_LIM_STATUS 

15 

Parameter  Values 

A. 2. 7 
D.5 

0 

SPP,  CRT 

CSAS  FCDAA  VALUE 
CSAS  FCDAE  VALUE 
CSAS_FCDAP_VALUE 

1 6 

Current  Limit  Table 
Index 

E 

L 

SFD_LIM 
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TABLE  3. 2.1. 6-1  FAULT  AND  AMKUWCIATIOH  ( Coat'd) 


# ITEM 

IT  Active  Limit  Set 

18  Limit  Table  Index 

19  Parameter  I/O  Status 

20  Analog/Eu  Limit  Values 

21  Parameter  Limit  Status 

22  Current  Noise  Count 

23  Maximum  Noise  Count 

2k  Annunciation  Inhibit 

Indicator 

25  Hard  Fail  Indicator 

26  FMPT  Index 

27  MASfCL  (Mask  of  FDA'd 
bits  in  parent  word) 


DESCRIPTOR  ACT 

A. 2.1  I 

A.  2.1  I 

A.2.2  I 

D.3 

A.2.8  I 

A. 2.1  I 


A.2.1  I 

D.  10 

A.2.1  I 

D.  11 

A.2.1  I 

D.  11 

A.2.1  I 

D.  10 

A.2.1  0 


A.2.1 


MODULE  DATA  LIST 
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TABLE  3. 2. 1.6-1  FAULT  DETECTION  AND  ANNUNCIATION  (cont'd) 


# ITEM 


28  MASK2  (expected  Limit 
States;  Mask  of  Expected 
Limit  Values  of  Cor- 
responding FDA  Bits  in 

a Parent  Word) 

29  Number  of  Parameters 

in  Discrete  Parent  Word 

30  Discrete  Measurement 
Subentry  Table  (DMST) 
Index 

31  Bit  Location  of  a 
Discrete  Measurement 
Within  Parent  Word 

32  Current  Limit  Status 
For  Discrete 

33  Parent  Word  Parameter 
Count 


DESCRIPTOR  ACT 


A. 2.1  I 


A. 2.1  I 

A. 2.1  I 

A. 2.1  I 

E L 

A.2.1  I 

D.7 


MODULE  DATA  LIST 
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Figure  3.2.1. 6-1.  FDA 
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Figure  3.2. 1.6-2.  Anaiog/EU  FDA 


Figure  3.2. 1.6-3.  Analog/EU  Sample  Processor 
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Figure  3.2. 1.6-4.  Analog/EU  Noise  Filter 
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\ 


IF 

Parameter  I/O  Status  (PPB)  \Th s n 
Is  Off  (Process  Only  Samples 
With  Valid  I/O  Flag) 


Perform  Parent 
Word  Limit  Sense 
On  This  Sample 
Figure  3.2.1 .6-6 
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Figure  3.2. 1.6-6.  Parent  Word  Limit  Sense 
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Figure  3.2.1. 6-7.  Discrete  Measurement  Limit  Sense  And  Noise  Filter 
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3. 2. 1.7  Forward  Scaling  (SFS_F0R_SCALE) 

The  Forward  Scaling  function  performs  the  logic  necessary  to  convert  para- 
meter values  from  PCM  units  to  engineering  units.  Forward  Scaling  for  display 
purposes  is  performed  by  UI  and  not  by  this  function. 

a.  Control  Interface  - The  forward  scaling  module  is  CALL'ed  by  any  SM 
function  which  requires  first,  second  or  third  order  forward  scaling 
solutions.  Functions  which  use  this  conversion  routine  are  SM  Data 
Acquisition,  Special  Processes  Data  Acquisition,  Table  Maintenance, 
and  Table  Maintenance  Cyclic  Update . 

The  Table  Maintenance  Cyclic  Update  routine  converts  analog  parameter 
values  to  engineering  units  for  display.  The  Table  Maintenance  process 
converts  limit  values  (in  analog  format)  to  engineering  units  for  dis- 
play. Special  Processes  Data  Acquisition  converts  all  special  processes 
analog  input  parameters  to  engineering  units  for  processing.  SM  Basic 
Data  Acquisition  converts  analog  parameters  that  require  2nd  or  3rd 
order  scaling  and  first  order  analog  parameters  with  negative  slopes  that 
are  to  be  processed  by  Fault  Detection  and  Annunciation.  Those  analog 
parameters  (first  order  non-negative  slope)  that  are  processed  in  analog 
(integer)  format  throughout  basic  SM  processes  are  converted  to  engineer- 
ing units  for  display  by  the  System  Software  Cyclic  Display  Processor. 

Invocation:  CALL  SFS_F0R_SCALE  (address  pointer  into  SXT,  number  of 

parameters  to  be  scaled); 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 2. 1.7-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figures  3.2.1. 7-1  through  3. 2. 1.7-3.  Forward  scaling  converts  multiple 
analog  PCM  count  parameters  to  engineering  units.  The  calling  routine 
provides,  in  the  Call  List,  SXT  and  SAT,  information  necessary  to  scale 
each  parameter.  This  information  consists  of  the  number  of  parameters 
to  be  scaled,  pointers  to  the  PCM  value,  coefficients,  status  word, 
curve  order,  and  output  target  location.  The  acquisition  status  of 
each  parameters  is  checked  to  determine  if  offscale  checking  is  to  be 
performed.  If  acquisition  status  is  good,  the  off-scale  checks  are 
made  and  the  value  is  scaled.  If  the  value  is  off-scale  high  or  low, 
an  appropriate  indicator  is  set  in  the  status  word.  The  coefficients 
are  obtained  from  the  SAT  and  the  parameter  is  scaled.  The  solution  is 
placed  in  the  output  target  location. 

Forward  scaling  is  performed  by  the  following  equations.  X is  the  value 
(PCM  count)  to  be  scaled  and  Aq,  A^,  A2,  and  A^  are  the  scale  coeffi- 
cients from  the  SAT. 
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Third  degree:  EU=  A3X3  + A2X2  + A-jX  + AQ 

2 

Second  degree:  EU=  A2X  + A^X  + Aq 

First  degree:  EU=  A^X  + Aq  ' 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 2. 1.7-1. 

e.  Module  References  _ None 

f . Module  Type  and  Attributes 

Type:  External  Procedure 

Attributes : Reentrant 

g. 

h. 

i . 


Template  References  - None 
Error  Handling  - None 
Constraints  and  Assumptions  - None 


ITEM 


DESCRIPTOR 


# 


T Forward  Scaling  I E 


CALL  LIST 

2 Address  Pointer  Into  SXT  E 

3 Number  of  Parameters  E 

To  Be  Scaled 

h Pointer  to  Analog  Input  E 

Value 


5 

6 

7 

8 
9 

10 


Pointer  to  EXJ  Output 
Location 

Pointer  to  Coefficients 
Pointer  to  Status  Word 
Curve  Order 
I/O  Status  Indicator 
Off-Scale  Indicators 


E 

E 

E 

E 

E 

E 


11 

12 

13 

lL 


Coefficients 
E.U.  Value 
PCM 

PMU  Indicator 


E 

E 

E 

E 


MODULE  DATA  LIST 
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Forward  Scaling 
Stores  EU  Value 
In  Location  Provid- 
ed By  Calling 
Routine 

Ref.  SXT  A.2.13 


Figure  3.2. 1.7-1.  Forward  Scaling 
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Figure  3.2. 1.7-2.  Status  Check 


Coefficients  stored  in  reverse  Order. 
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Figure  3.2.1.7-3.  Polynomial  Solution  Routine 
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3. 2. 1.8  Backward  Scaling  ( SBS_BACK_SCALE ) 

The  Backward  Scaling  module  performs  the  logic  necessary  to  convert  a first 
order  parameter  value  from  engineering  units  to  an  analog  PCM  value. 

a.  ’ Control  Interface  - The  Backward  Scaling  module  is  CALL'ed  by  Table 

Maintenance  and  Payload  Control  when  they  require  backward  scaling. 

Invocation:  CALL  SBS_BACK_SCALE  (pointer  to  SAT  entry,  value  to  be 

scaled)  ASSIGN  (off  scale  flag,  PCM  value) 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 2. 1.8-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figure  3. 2. 1.8-1.  The  analog  backward  scaling  routine  uses  a call 
list  to  obtain  the  coefficients,  status  indicator,  value  to  be  scaled, 
and  output  target  location.  Once  the  coefficients  are  obtained  the 
value  is  scaled  and  the  PCM  result  is  off-scale  checked.  If  the  value 
is  off-scale  high  or  low,  an  indicator  is  returned  to  the  calling 
routine . 

Backward  scaling  is  performed  by  the  following  equation.  (A0  and  A 1 
are  the  scale  coefficients). 

PCM  = EU  ~Ao 


d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 2. 1.8-1. 

e . Module  References  - None 

f . ■ Module  Type  and  Attributes 

Type:  External  Procedure 

Attributes : Reentrant 

g.  Template  References  - None 

h.  Error  Handling  - None 

i.  Constraints  and  Assumptions  - Only  first  order  parameters  are  backward 
scaled. 
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Figure  3.2. 1.8-1.  Backward  Scaling 
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3. 2. 1.9  Special  Processes  Executive  (SSP_EXEC) 

The  Special  Processes  Executive  controls  the  acquisition,  processing  and 
output  of  data  associated  with  special  computations  and  sequences. 

•a.  Control  Interface  - The  Special  Processes  Executive  is  SCHEDULE 'd 
at  OPS  initialization  hy  the  OPS  control  segment  at  a rate  of  five 
times  per  second. 

Invocation:  SCHEDULE  SSP_EXEC  AT  PHASE_SSP  PRIORITY  (PRI0_SSP), 

REPEAT  EVERY  TIME_SSP; 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3.2.1. 9-1. 

c.  Process  Description  - The  control  flows  for  the  Special  Processes 
Executive  is  shown  in  Figures  3. 2. 1.9-1  through  3. 2. 1.9-3.  The 
processing  performed  during  each  execution  of  the  Special  Processes 
Executive  is  governed  by  the  Hybrid  Dispatcher  and  Hybrid  Dispatch 
Table.  The  Hybrid  Dispatcher  is  a HAL/S  block  of  code  which 
facilitates  the  calling  of  procedures  through  the  use  of  a table  in 
this  case,  the  Hybrid  Dispatch  Table.  This  table  is  completely 
discussed  in  Appendix  A. 2. 22.  One  complete  executive  cycle  consists 
of  ten  executive  executions  (two  seconds).  Data  acquisition,  special 
processes  (computations  and  sequences)  and  data  output  are  assigned 
to  specific  cycles  to  permit  load  balancing.  The  current  GMT  time 

is  obtained  in  cycle  1 for  use  in  the  various  special  processes. 

Data  Acquisition  is  called  on  assigned  cycles  as  required  by  the  special 
processes.  Based  on  the  phase  count,  the  appropriate  special  proc- 
esses are  called.  On  the  executive  cycles  in  which  Payload  Bay 
Doors  is  called,  the  PBD  active/inactive  flag  (set  at  Mode  initialization) 
is  checked  to  determine  if  the  Payload  Bay  Doors  is  to  be  executed. 

In  executive  cycle  ten,  Antenna  Management  is  called  and  the  Special 
Processes  Data  Output  module  is  called  to  output  all  special  proc- 
esses commands  which  are  enabled. 


d. 


Outputs  - Outputs  to  this  module  are  specified  in  Table  3. 2. 1.9-1. 
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e.  Module  References 


Process 

Section 

Referen 

Special  Processes  Data  Acquisition 

3.2.1.10 

CALL. 

APU  Fuel  Quantity 

3.2.1.12 

CALL 

Fuel  Cell  Computations 

3.2.1.13 

CALL 

Hydraulic  Water  Boiler  Quantity 

3.2.1.11 

CALL 

02/N2  Quantity 

3.2.1.15 

CALL  , 

H20  Pump  Delta  Pressure 

3.2.1.16 

CALL 

Recorder  Position  Tape 

3.2.1.17 

CALL 

Fuel  Cell  Purge 

3.2.1.18 

CALL 

Hydraulic  Fluid  On-Orbit  Temperature 
Control 

3.2.1.19 

. CALL 

Payload  Bay  Doors  (OPS  202  only) 

3.2.1.20 

CALL 

Standby  Water  Coolant  Loop 
Temperature  Control 

3.2.1.21 

CALL 

Antenna  Management 

3.2.1.22 

CALL 

Special  Processes  Data. Out 

3.2.1.11 

CALL 

f.  Module  Type  and  Attributes 

Type:  Program 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism) 

g.  Template  References 


D INCLUDE  TEMPLATE 
D INCLUDE  TEMPLATE 
D INCLUDE  TEMPLATE 
D INCLUDE  TEMPLATE 
D INCLUDE  TEMPLATE 
D INCLUDE  TEMPLATE 

D INCLUDE  TEMPLATE 

D INCLUDE  TEMPLATE 
D INCLUDE  TEMPLATE 
D INCLUDE  TEMPLATE 

D INCLUDE  TEMPLATE 
D INCLUDE  TEMPLATE 
D INCLUDE  TEMPLATE 
D INCLUDE  TEMPLATE 
D INCLUDE  TEMPLATE 

D INCLUDE  TEMPLATE 


SSD_SP_DATA_ACQ 

SS0_SP_DATA_0UT 

SSA_APU_FUEL_QTY 

SSF_FUEL_CELL 

SSH_HYD_H20_QTY 

SSN_02N2_QTY 

SSW_H20_PUMP_P 

SSR_REC_TAPE 

SSC_FUEL_CELL_PURGE 

SST_HYD_FLD_TEMP 

SSB_PL_BAY_D00RS 

SSS_STAND_H20_C00L 

SSM_ANT_MGMT 

CSS_SP__CMT 

CGE_DISPATCHER 

SHD  HYB  DISPATCH 


SP  Data  Acquisition 
SP  Data  Out 
APU  Fuel  Quantity 
Fuel  Cell  Comp 

Hydraulic  Water  Boiler  Quantity 
Og/Ng  Quantity 

H^O  Pump  Delta  Pressure 

Recorder  Position  Tape 
Fuel  Cell  Purge 
Hydraulic  Fluid  On-Orbit 
Temperature 
Payload  Bay  Doors 
Standby  Water  Coolant  Loop 
Antenna  Management 
Special  Processes  CMT 
Contains  code  for  hybrid  dis- 
patcher 

SM  Hybrid  Dispatch  Table 
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D INCLUDE  GEDISP 


D INCLUDE  TEMPLATE  CSZ_ICC_CMT 
D INCLUDE  DIM_ICC_C0LLECT0R 

h.  Error  Handling  - None 

i.  Constraints  and  Assumptions  - Special  Processes  Data  Out  is  called 
by  the  Special  Processes  Executive  once  every  two  seconds  and 
assumes  no  outputs  other  than  PBD  are  required  more  frequently  than 
once  every  two  seconds. 


Contains  integer  value  used  by 
Hybrid  dispatcher  to  index 
through  Dispatcher  Table. 

ICC  Input  Buffers  and  Communica 
t ions  Table. 

UI  ICC  Collector  routine 


# 


ITEM 


DESCRIPTOR 


ACT 


(deleted) 

2 Hybrid  Dispatch  Table  A. 2.22  I 

3 SP  Current  Time  A. 2. 11  0 

L Negmax  E L 

5 PBD  Active /Inactive  Flag  A. 2. 22  I 

D.25 

6 Full  Execute  Flag  A. 2. 11  0 


SOURCE/DESTINATION 


HAL  NAME 


MML 


SHD_HYB_DISPATCH 

Various  Special  CSSV_SP_CURRENT_TIME 

Processes 

NEGMAX 

S2I  SHD_HYB_D I SPAT CH . FREQ$ ( 10 ; 1 ) 

SSB,  SSD  CSSB_FULL  EX_FLAG 


V91M1999P 


Figure  3.2. 1.9-1.  Special  Processes  Executive 
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3.2.1.10  Special  Processes  Data  Acquisition  (SSD__SP_DATA_ACQ) 

The  Special  Processes  (SP)  Data  Acquisition  module  causes  the  acquisition 
of  all  data  required  by  Special  Processes  from  the  PCM  Master  Unit  (PMU)  and/or  the 
payload  MDM's.  Data  not  acquired  due  to  I/O  failure  is  flagged  invalid. 

a.  Control  Interface  - SP  Data  Acquisition  is  CALL'ed  by  the  SP  Executive 
once  every  second  in  OPS  201  and  every  400  MS  in  OPS  202. 

Invocation:  CALL  SSD_SP_DATA_ACQ 

b.  Input s - Inputs  to  this  module  are  specified  in  Table  3.2.1.10-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figure  3.2.1.10-1.  The  full  execution  flag  is  first  checked.  If 
off,  then  the  General  Data  Acquisition  call  list  is  set  up  with  a 
DART  header  requesting  only  PLMDM  data  be  acquired  and  processed 
(#  of  PMU  entries  = 0 and  the  I0B  address  is  set  to  the  first  MDM 
entry  the  I0B).  General  Data  Acquisition  is  CALLed  to  read  PLMDM 
data  into  SP  Input  Buffer  (SPINB),  screen  for  transfer  errors,  and 
move  the  1/0  status  of  each  parameter  to  the  end  of  the,  I0B.  The 
Forward  Scaling  module  is  not  called. 

If  the  full  execution  flag  is  on,  then  the  General  Acquisition  call 
list  is  set  up  with  a DART  header  requesting  both  PMU  and  PLMDM  data 
be  acquired  and  processed  and  the  IOB  address  is  set  to  the  beginning 
of  the  IOB.  General  Data  Acquisition  is  called  to  read  PMU  and  PLMDM 
data  into  the  SP  Input  Buffer  (SPINB),  screen  for  transfer  errors,  and 
move  the  10  status  of  each  parameter  to  the  IOB.  The  foward  scaling 
module  is  called  to  scale  all  analog  parameters  acquired  and  place  the 
EU  values  in  the  SPINB. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3.2.1.10-1. 

e.  Module  References  - 

Process  Section  Reference 

General  Data  Acquisition  3. 2. 1.3. 2 CALL(Call  List) 

Forward  Scaling  3. 2. 1.7  CALL (Call  List) 

f . Module  Type  and  Attributes  - 

Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism). 


==  = ■=•  E NAS  9-14444 
SPACE  SHUTTLE  ORBITER  AVIONICS  SOFTWARE 
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g.  Template  References  - 
D INCLUDE  TEMPLATE  CSS_SP_CMT 
D INCLUDE  TEMPLATE  CSS_SPINB 
D INCLUDE  TEMPLATE  SFS_FOR_SCALE 
D INCLUDE  TEMPLATE  CSS_DART 
D INCLUDE  TEMPLATE  SGA_GEN_ACQ 
D INCLUDE  TEMPLATE  CSS_SXT 
D INCLUDE  SGADUMST 
D INCLUDE  ANTMACS 
D INCLUDE  IOMACS 

h.  Error  Handling  - Reference  General 

i.  Constraints  and  Assumptions  - None 


Special  Processes  CMT 

Special  Processes  Input  Buffer  (SPINB) 

Forward  Scaling 

Special  Processes  DART 

General  Data  Acquisition 

Special  Processes  SXT 

Dummy  Structures  For  Call  List 

Fixed  FCOS  Read  Replaces 

10  Macro  Replaces 

Data  Acquisition,  section  3. 2. 1.3. 2. 


/3  7 


TABLE  3.2.1.10-1.  Special  Processes  Data  Acquisition 


MODULE  DATA  l'ST 


§ 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

Parameter  Values 

A.2.17 

I/O 

SPA,  SFS,  SSA,  SSF, 
SSH,  SSH,  SSW,  SSE, 
SSC,  SST,  SSB,  SSM 

S/A 

2 

Parameter  I/O  Status 

A. 2. 17 

0 

SFS,  SSA,  SSF,  SSH, 
SSH,  SSW,  SSE,  SSC, 
SST,  SSB,  SSM 

S/A 

3 

General  Acquisition  . 

Call  List 

0 

SGA 

SSD_CALL_LIST 

It 

Dart  Index 

E 

0 

3GA 

SSDJDARTHDR 

5 

Dart  Address 

E 

0 

SGA 

SSD_DART_ADDR 

6 

10  St at  Address 

E 

0 

SGA 

SSD_I0 _ADDR 

7 

INB  Address 

E 

0 

SGA 

SSD_INB_ADDR 

8 

(deleted) 

9 

PLMDM  I/O  List  Address 

E 

SGA 

SSD_IOLST_ADDR 

10 

PLMDM  Read  Flag 

E 

0 

SGA 

SSD_PLREAD 

11 

SP  Call  Flag 

E 

0 

SGA 

SSD_SP_CALL_FLG 

12 

Forward  Scaling  Call  List 

E.  3.2.1. T 

0 

3FC 

SFS_CALL_LIST 

13 

Full  Execution  Flag 

A. 2. 11. 3 

I/O 

3SD,  SSP/SSP 

CSSB_FULL_EX_FLAG 

Ik 

I0B 

A.2.17 

0 

3FS,  SSA,  SSF,  SSH, 
3SN,  SSW,  SSR,  SSC, 
3ST,  SSB,  SSM 

1 
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Then 

Set  Dart  Index 
To  Second  Dart 
Header  Entry 
(PLMDM  Read 
Only) 

10  Stat  Address 
= First  PLMDM 
IOB  Entry 

Else 

Using  Gen  Acquisi- 
tion Call  List 
CALL  Gen  Acqui- 
sition 

Fig.  3.2.1. 3.2-1 

Set  Dart  Index 
To  First  Dart 
Header  Entry 
(PMU  & PLMDM 
Reads) 

All  Tables  For  Special 
Processes  Data  Acquisition 
Are  Non-Mission  Dependent 
And  Are  Not  Generated  By 
The  SM  Preprocessor 


Turn  Off  Full 
Execution  Flag 


10  Stat  Address 
= First  IOB 
Entry 


Return 


) 


Figure  3.2.1.10-1.  SP  Data  Acquisition 
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3.2.1.11  Special  Processes  Data  Out  (SSO_SP__DATA  OUT) 


The  Special  Processes  (SP)  Data  Out  module  writes  all 
payload  MDM's  and  performs  all  SP  annunciation. 


SP  outputs  to  the 


a*  Control  Interface  - SP  Data  Out  is  CALL ' ed  by  the  SP  Executive  once 
every  two  seconds  and  by  the  Payload  Bay  Doors  process  whenever  it 
has  commands  to  output. 


Invocation:  CALL  SS0_SP_DATA_0UT 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3,2.1.11-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 

/'  Figure  3.2.1.11-1. 

If  Payload  Bay  Door  (PBD)  outputs  are  indicated.  Payload  Bay  Door 
reset  masks  are  set  up  for  FCOS  output  processing  and  an  FCOS  macro 
is  issued  twice  to  output  all  PBD  output  parameters  in  the  SP  Output 
Buffer  twice.  Otherwise,  reset  masks  are  set  up  for  FCOS  output 
processing  and  an  FCOS  macro  is  issued  to  output  all  non-PBD  SP 
output  parameters  in  the  SP  Output  Buffer.  Discrete  parents  common 
to  PBD  and  the  other  processes  are  merged  into  one  word  for  downlist. 

SP  annunciation  output  processing  is  then  performed.  All  annunciation 
indicators  are  scanned.  Annunciation  is  enabled  for  those  indicators 
that  have  been  set  by  other  SP  modules.  Once  annunciation  has  been 
enabled  for  a particular  indicator,  it  is  non  re-enabled  until  that 
indicator  has  been  reset  (and  processed  by  Special  Processes  Data  Out) 
and  subsequently  set  on  again. 

d.  Outputs  - Outputs  for  this  module  are  specified  in  Table  3.2.1.11-1. 

e . Module  References  - 

DMA  MAC  - A System  Software  external  procedure  CALL'ed  when 

parameter  fault  annunciation  is  enabled  by  FMP_ENABLE 


f.  Module  Type  and  Attributes  - 


Type : External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism). 


g . Template  References  - 


D 

INCLUDE 

TEMPLATE 

DMA_ 

JVLA.C 

D 

INCLUDE 

DMA#MACS 

D 

INCLUDE 

IOMACS 

D 

INCLUDE 

TEMPLATE 

CSB_ 

_PBD_CMT 

D 

INCLUDE 

TEMPLATE 

PFFOMACS 

D 

INCLUDE 

TEMPLATE 

CZ1 

COMMON 

D 

INCLUDE 

TEMPLATE 

css] 

J3P0B 

D 

INCLUDE 

TEMPLATE 

cdl’ 

ANNUN 

System  Services  Annunciation  Routine 
Systems  Services  Error  Annunciation 
Macro  Replaces 

Systems  Services  10  Macro  Replaces 
Payload  Bay  Doors  Communication  Compool 
Systems  Services  SM  PF  Fixed  Output 
Replace  Statements 
Common  Compool 

Special  Processes  Output  Buffer 
Systems  Services  Annunciation  Compool 
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h.  Error  Handling  - None 

i.  Constraints  and  Assumptions  - None 


TABLE  3.2.1.11-1.  Special  Processes  Data  Out 


# ITEM 

I*  Analog  Output  Parameters 

2.  PBD  Output  Indicator 

3-  Current  Annunciation 

Indicator  Parent 

1* 

4.  Previous  Annunciation 

Indicator  Parent 

5 • Set  Mask 

6.  Reset  Mask 

7-  Applicable  Bit  Mask 

8.  FMPT  Pointer  Table  ' 

9*  Dovnlist  Mask 


DESCRIPTOR  ACT 


A. 2.16  I/O 

A. 2. 11  I 

A. 2.16  ' I 

A.  2.16  0 

A.2.16  I/O 

A. 2.16  0 

A.2.16  I 

A.2.16  I 

A.2.16  I/O 


MODULE  DATA  LiSl 
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IF  PBD  Output  in' 
die at or  is  On 


iDownlist 

Masks  1 

= PBD  Set  Masks 

Or  Non-PBD  Set 

Masks 

IF  Current  An- 
nunciation Indi-  1 
cator  Parent  ^ 
Previous  Annunci- 
ation Indicator 
Parent 


^ Return  ^ 


Set  up  each  reset  mask  in  j 
PBD  Discrete  section  of 
SPOB  using  applicable  bit 
masks , and  set  masks  from 
PBD  (Reset  Mask  - (Mot  Set 
Mask)  And  Applicable  Bit 
Mask ) 


Issue  FCOS  macro  to  out- 
put discrete  PBD  SP  data 


H 


Issue  FCOS  macro  to  out- 
put discrete  PBD  SP  data 


Set  up  each  reset  mask  in 
non-PBD  Discrete  section 
of  SPOB  using  applicable 
bit  masks,  and  set  masks 
from  Spec  processes 
(Reset  Mask  - (Mot  Set 
Mask)  And  Applicable  Bit 
Mask) 


H 


Applicable  bit  masks  are 
used  to  construct  the 
RESET  masks.  The  command 
indicators  set  by  the  var-| 
ious  special  processes  aref 
used  as  SET  masks . 


Issue  FCOS  macro] 
to  output  ana- 
log, serial,  and) 
Non-PBD  discrete 
serial  discrete 
data 


DO  FOR  each  Cur~\ 


rent  Annunciation! 
Indicator  in 
Parent 


IF  Current  An- 
nunciation Indi-  ' 
cator  5^  Previous 
Annunciation  In- 
dicator and  Cur- / 
rent  Annuncia- 
tion Ind.  is  On/ 


Set  Previous  An-] 
nunc iat ion  Indi-j 
cator  Parent  = j 
Current  Annun.. 
Indicator  Parent 


Using  FMPT  Poin- 
ter Table,  set 
pointer  to  FMPT 


Issue  UI  Annun-  1 
ciation  macro  toj 
enable  Annunci- 
ation Of  Error 


Figure  3.2.1.11-1.  SPEC  Processes  Data  Out 
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3.2.1.12  APU  Fuel  Quantity  ( SSA_APU_FUEL_QTY ) 


The  APU  Fuel  Quantity  module  executes  cyclically  to  determine  the 
quantity  of  fuel  remaining  in  the  APU  fuel  tanks. 

a.  Control  Interface  - The  APU  Fuel  Quantity  module  is  CALLed  once 
every  two  seconds  by  the  Special  Processes  Executive. 

INVOCATION:  CALL  SSA_APU_FUEL_QTY 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3.2.1.12-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown 
in  Figure  3.2.1.12-1.  When  called,  the  APU  Fuel  Quantity  module 
performs  the  following  processing  for  each  of  the  three  APU  fuel 
tanks.  The  denominator  in  the  computation  is  computed  first.  If 
the  denominator  is  zero,  the  fuel  tank  quantity  is  set  to  zero. 
Otherwise,  the  fuel  tank  quantity  is  computed  and  a check  is  made 
to  determine  if  the  computed  value  lies  in  the  range  0 to  TOO 
inclusive.  If  the  value  is  less  than  0,  it  is  set  to  0 and  if 
greater  than  100,  it  is  set  to  100.  The  status  of  the  input 
parameters  are  then  checked.  If  any  status  is  invalid,  the  output 
status  is  set  to  invalid.  Otherwise,  it  is  set  to  valid.  The 
computed  value  and  its  status  are  then  stored  in  the  Display/ 
Downlist  table  for  display.  The  value  is  converted  to  PCM  counts 
and  stored  in  Special  Processes  Output  Buffer  (SP0B)  for  output 

to  the  meter  and  downlist. 

d.  Output s - Outputs  from  this  module  are  specified  in  Table  3.2.1.12-1. 

e.  Module  References  - None 

f . Module  Type  and  Attributes 

Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective 

mechanism) . 

g.  Template  References 

D INCLUDE  TEMPLATE  CSS_C0T_C0NSTANTS  TABLE  (COT)  - Values 
D INCLUDE  TEMPLATE  CSS_SPINB  - Special  Processes  Input  Buffer 
D INCLUDE  TEMPLATE  CSS_SP0B  - Special  Processes  Output  Buffer 
D INCLUDE  TEMPLATE  CSS_DDT  - Display /Downlist  Table 
D INCLUDE  SMSTAT  - Status  Field  Replace  Statements 

h.  Error  Handling  - None 

i.  Constraints  and  Assumptions  - None 


TABLE  3.2.1.12-1  APU  Fuel  Quantity 


# 

ITEM 

DESCRIPTOR 

ACT 

1. 

APU  1 Fuel  Tank  Pressure 

A. 2. 17 

I 

2. 

APU  1 Fuel  Tank  Pressure 
Input  Status 

A.2.17 

I 

3. 

APU  2 Fuel  Tank  Pressure 

A.  2, 17 

I 

k. 

APU  2 Fuel  Tank  Pressure 
Input  Status 

A.2.17 

I 

5. 

APU  3 Fuel  Tank  Pressure 

A.2.17 

I 

6. 

APU  .3  Fueld  Tank  Pressure 
Input  Status 

A.2.17 

I 

7. 

APU  1 Fuel  Tank  Temp- 
erature 

A.2.17 

I 

8. 

APU  1 Fuel  Tank  Tempera- 
ture Input  Status 

A.2.17 

I 

9. 

APU  2 Fuel  Tank 
Temperature 

A.2.17 

I 

10. 

APU  2 Fuel  Tank  Tempera- 
ture Input  Status 

A.2.17 

I 

11. 

APU  3 Fuel  Tank  Tempera- 
ture 

A.2.17 

I 

12. 

APU  3 Fuel  Tank  Tempera- 
ture Input  Status 

A.2.17 

I 

13. 

APU  1 Fuel  Tank  Outlet 
Pressure 

A.2.17 

I 

1^. 

APU  1 Fuel  Tank  Outlet 
Pressure  Input  Status 

A.2.17 

I 

15. 

APU  2 Fuel  Tank  Outlet 
Pressure 

A.2.17 

I 

16. 

[APU  2 Fuel  Tank  Outlet 
Pressure  Input  Status 

A.2.17 

I 

17. 

APU  3 Fuel  Tank  Outlet 
Pressure 

AI.2.:17 . 

I 

18. 

APU  3 Fuel  Tank  Outlet 
Pressure  Input  Status 

. 

A.2.17 

I 

\ 


MODULE  DATA  LIST 
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TABLE  3.2.1.12-1  APU  Fuel  Quantity  (Coat'd)  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

19. 

Helium  Mass  Tank  1 

A. 2. 12,  D. 12 

I 

STM 

CSQV  APU_HELIUM  MASS  TANK 
$(l) 

V92Q2021C 

HMX 

20. 

Helium  Mass  Tank  2 

A. 2. 12,  D.12 

I 

STM 

CSQV  APU  HELIUM  MASS 
TANK$ ( 2 ) 

V92Q2026C 

HM_ 

2 

21. 

Helium  Mass  Tank  3 

A. 2. 12,  D.12 

I 

STM 

CSQV  APU  HELIUM  MASS 
TANK?(3) 

V92Q2028C 

hm3 

22. 

APU  1 Temperature 
Constant 

A. 2. 12,  D.12 

I 

STM 

CSQV_APUJTEMP_CONSTAIJT$  ( 1 ) 

V.92T21L0C 

C21 

23. 

APU  1 Pressure  Flag 

A. 2. 12,  D.12 

I 

STM 

CSQB _APU_PRES_FLAG$  ( 1 ) 

V92X2150X 

A1 

2k. 

APU  1 Pressure  Out  Flag 

A. 2.12,  D.12 

I 

STM 

CSQB _APU_PRES_OUT_FLAG$(l ) 

V92X2152X 

B1 

25. 

APU  1 Temperature  Out 
Flag 

A. 2. 12,  D.12 

I 

STM 

CSQB_APU_TEMP_OUT_FLAG$  ( 1 ) 

V92X2160X 

C11 

26. 

APU  2 Temperature 
Constant 

A.2.12,  D.12 

I 

STM 

CSQB_APU_TEMP_CONSTAHT$  ( 2 ) 

V92T2210C 

C22 

27. 

APU  2 Pressure  Flag 

A. 2. 12,  D.12 

I 

STM 

CSQB_APU_PRES_FLAG$  ( 2 ) 

V92X2250X 

A2 

28. 

APU  2 Pressure  Out  Flag 

A.2.12,  D.12 

I 

STM 

CSQB_APU_PRES_OUT_FLAG$  ( 2 ) 

V92X2252X 

B2 

29. 

APU  2 Temperature  Out 
Flag 

A.2.12,  D.12 

I 

STM 

CSQB_APU_TEMP_OUT_FLAG$  ( 2 } 

V92X2260X 

C12 

30. 

APU  3 Temperature 
Constant 

A.2.12,  D.12 

I 

STM 

CSQV_APU_TEMP_COHSTAUTS$  ( 3 ) 

V92T23L0C 

C23 

31. 

APU  3 Pressure  Flag 

A.2.12,  D.12 

I 

STM 

CSQV_APU_PRES_FLAG$ ( 3 ) 

V92X2350X 

A3 

32- 

APU  3 Pressure  Out  Flag 

A.2.12,  D.12 

I 

STM 

CSQB_APU_PRES_OUT_FLAG$  ( 3 ) 

V92X2352X 

B3 

33. 

APU  3 Temperature  Out 
Flag 

A.2.12,  D.12 

I 

STM 

CSQB_APU_TEMP_OUT_FLAG$  ( 3 ) 

V92X2360X 

C13 

34. 

Average  Value  of  Specific 
Gas  Constant 

E 

C 

SSA_RGCF 

RGCF 

35. 

Tank  Expulsion  Efficiency 

E 

C 

SSAJEFF 

EFF 

36. 

Gaging  Error 

E 

c 

SSA_GE 

GE 

37. 

Tank  Volume 

E 

c 

SSA_V0L 

VOL 

38. 

Mass  of  Minimum  Usable 
Fuel 

E 

c 

SSA_WPF 

WPF 

B00K:0FTSM  Detailed  Design  Specification 


TABLE  3.2.1.12-1  APU  Fuel  Quantity  (Cont'd) 


# 

ITEM 

DES< 

39. 

APU  1 Fuel  Tank  Quan- 
tity For  Meter 

A.2.16 

ko. 

APU  1 Fuel  Tank  Quan- 
tity For  Display 

A. 2.18 

Ul. 

APU  1 Fuel  Tank  Quan- 
tity Output  Status 

A. 2.18 

k2. 

APU  2 Fuel  Tank  Quan- 
tity For  Meter 

A.2.16 

43. 

APU  2 Fuel  Tank  Quan- 
tity For  Display 

A. 2.18 

44. 

APU  2 Fuel  Tank  Quan- 
tity Output  Status 

A. 2.18 

45. 

APU  3 Fuel  Tank  Quan- 
tity For  Meter 

A.2.16 

46. 

APU  3 Fuel  Tank  Quan- 
tity For  Display 

A. 2.18 

47. 

APU  3 Fuel  Tank  Quan- 
tity Output  Status 

A.2.18 

48. 

APU  Fuel  Quantity 
( Local ) 

E 

49. 

APU  Fuel  Quantity 
(Local) 

E 

MODULE  DATA  LIST 


ACT  SOURCE/DESTINATION 


HAL  NAME  MM 

CSQV_APU_FUEL_METER$(1)  V72Q6001V 

CSQV_APU_FUEL_DISP$ ( 1 ) V72Q6001V 

CSQB_APU_FUEL_STAT$  ( 1 ) 
CSQV_APU_FUEL_METER$(2)  V72Q6D02V 

CSQV_APU_FUEL_DISP$(2)  V72Q6002V 

CSQB_APU_FUEL_STAT$  ( 2 ) 

CSQV_APU_FUEL_METER${3)  V72Q6003V 

CSQV_APU_FUEL_DISP$(3)  V72Q6Q03V 

CSQB_APU_FUEL_STAT$ ( 3 ) 
SSA_TEMP_APU_FUEL_QUAHTITY 


SSA_TEMP_APU_FUEL  QUANTITY 
STAT  ~ 
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Figure  3.2.1.12-1.  APU  Fuel  Quantity 
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3.2.1.13  Fuel  Cell  Computation  (SSF_FUEL_CELL) 

The  Fuel  Cell  Computation  module  executes  to  determine  the  total  current  and 
power  of  the  fuel  cells  and  to  set  discretes  to  bracket  the  power  level  for  each 
fuel  cell. 

a.  Control  Interface  - The  Fuel  Cell  Computation  module  is  CALLed  once  every 
two  seconds  by  the  Special  Processes  Executive. 

INVOCATION:  CALL  SSF_FUEL_CELL 

b.  Input s - Inputs  to  this  module  are  specified  in  Table  3.2.1.13-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in  Figure 
3.2.1.13-1.  When  CALLed,  the  Fuel  Cell  Computation  module  checks  the 
statuses  of  the  .input  parameters'  for  the  fuel  cell.  If  any  are  invalid, 
the  output  status  for  the  precondition  discretes  is  set  to  invalid.  Other- 
wise, the  power  levdl  for  the  fuel  cell  is  computed  in  kilowatts  and  compared 
against  two  power  levels  which  define  the  break  points  between  three  ranges. 
Precondition  discretes .are  set  indicating  the  range  the  computed  value  lies 
in.  The  two  power  levels  can  be  changed  by  Table  Maintenance.  The  above 

is  repeated  for  each  of  the  other  fuel  cells. 

A check  is  then  made  to  determine  if  any  output  status  has  been  set  to  in- 
valid by  the  previous  computation.  If  so,  the  output  status  for  the  total 
fuel  cell  power  is  set  to  invalid.  Otherwise,  the  total  fuel  cell  power 
is  computed  by  summing  the  power  levels  from  each  individual  fuel  cell  and 
the  output  status  is  set  to  valid.  A status  check  is  then  performed  on 
the  parameter  used  to  compute  the  total  cxirrent.  If  any  are  invalid,  the 
output  status  for  total  current  is  set  to  invalid.  Otherwise,  the  total 
current  is  computed  by  summing  the  individual  currents  from  each  fuel  cell 
and  the  output  status  is  set  to  valid. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3.2.1.13-1. 

e.  Module  References  - None 

f . Module  Type  and  Attributes 

Type : External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism). 
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g.  Template  References  - 

D INCLUDE  TEMPLATE  CSS_COT 
D INCLUDE  TEMPLATE  CSS_SPINB 
D INCLUDE  TEMPLATE  CSS_DDT 
D INCLUDE  SMSTAT 
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CONSTANTS  TABLE 

SPECIAL  PROCESSES  INPUT  BUFFER 
DISPLAY /DOWNLIST  TABLE 
STATUS  FIELD  REPLACE  STATEMENTS 


h.  Error  Handling  - None 

i.  Constraints  and  Assumptions  - None 


TABLE  3.2.1.13-1  Fuel  Cell  Computation 


MODULE  DATA  LIST 


if 

ITEM 

DESCRIPTOR 

ACT 

SOU  RCE/DESTI  NATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1. 

Fuel  Cell  1 Voltage 

A.  2.17 

T 

SSL 

CSFV_r  C_V0LTAGE${ 1 ) 

V45V0100A 

E1 

2. 

Fuel  Cell  1 Voltage  In- 
put Status 

A.  2.17 

I 

SSL 

CSFB_FC_VOLTAGE_INPUT 
STATUS$ ( 1 ) 

3. 

Fuel  Cell  2 Voltage 

A. 2. 17 

I 

SSD 

CSFV_FC_VOLTAGE$  ( 2 ) 

VL5V0200A 

E2 

L. 

Fuel  Cell  2 Voltage 
Input  Status 

A. 2.17 

I 

SSD 

CSFBFC  VOLTAGE  INPUT 
STATUS^ ( 2 ) 

5. 

Fuel  Cell  3 Voltage 

A. 2.17 

I 

SSD 

CSFV_FC_VOLTAGE$  ( 3 ) 

VL5VO30OA 

E3 

6. 

Fuel  Cell  3 Voltage 
Input  Status 

A. 2. 17 

I 

SSD 

CSFB  FC  VOLTAGE  INPUT 

status$T"3) 

7- 

Fuel  Cell  1 Current 

A. 2. 17 

I 

SSD 

CSFV_FC_CURREHT$  ( 1 ) 

VU5CO101A 

X1 

8. 

Fuel  Cell  1 Current 
Input  Status 

A. 2. 17 

I 

SSD 

CSFB_FC_CURRENT  INPUT 
STATUS$ ( 1 ) 

9. 

Fuel  Cell  2 Current 

A. 2. 17 

I 

SSD 

CSFV_FC_CURREHT$  ( 2 ) 

VL5C02 01A 

I2 

10. 

Fuel  Cell  2 Current 
Input  Status 

A.2.17 

I 

SSD 

CSFB_FC_CURRENT_INPUT 
STATUS$(2 ) 

11. 

Fuel  Cell  3 Current 

A.  2.17 

I 

SSD 

CSFV_FC_CURREMT$  ( 3 ) 

VU5C0301A 

X3 

12. 

Fuel  Cell  3 Current 
Input  Status 

A.2.17 

I 

SSD 

CSFB  FC  CURRENT  INPUT 
STATUS$ ( 3 ) 

13. 

Power  Level  1 

A. 2. 12, D. 12 

I 

STM 

CSFV_P0WER_LEVEL_1 

V92E0630C 

Ik. 

Power  Level  2 

A.  2.12,0..  12 

I 

STM 

C SFV_P0WER_LEVEL_2 

V92E0631C 

15- 

Total  Fuel  Cell  Current 

A. 2.18 

0 

CRT.DL 

CSFV_TOTAL_FC_CURRENT 

V92C0311C 

IT 

16. 

Total  Fuel  Cell  Current 
Output  Status 

A. 2.18 

0 

CRT 

CSFB_TOTAL_FC_CURRENT_STATUS 

17. 

Total  Fuel  Cell  Power  • 

A. 2.18 

0 

CRT,DL 

CSFVJTOTAL_FCJPOWER 

V92E0310C 

PT 

18. 

Total  Fuel  Cell  Pover 
Output  Status 

A. 2.18 

0 

CRT 

CSFB_TOTAL_FC_POWER  STATUS’ 
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TABLE  3.2.1.13-1  Fuel  Cell  Computation  (Cont'd)  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

19. 

Fuel  Cell  1 
Precondition  1 

A. 2.18 

0 

CRT 

CSFB_FC_PREC0H_1$  ( 1 ) 

V92X0601X 

20. 

Fuel  Cell  1 
Precondition  2 

A.2.18 

0 

CRT 

CSFB_FC_PREC0N_2$  ( 1 ) 

V92X0612X 

21. 

Fuel  Cell  1 
Precondition  3 

A. 2.18 

0 

CRT 

CSFB_FC_PREC0N_3$  ( 1 ) 

V92X06J3X 

22. 

Fuel  Cell  1 
Precondition  Output 
Status 

A.2.18 

0 

CRT 

CSFB_FC_PRECOH_STAT$  { 1 ) 

23. 

Fuel  Cell  2 
Precondition  1 

A.2.18 

0 

CRT 

CSFB_FC_PREC0N_1$ ( 2 ) 

V92X0611X 

2b. 

Fuel  Cell  2 
Precondition  2 

A.2.18 

0 

CRT 

CSFB_FC_PREC0H_2$ ( 2 ) 

V92X0612X 

25. 

Fuel  Cell  2 
Precondition  3 

A.2.18 

0 

CRT 

CSFB_FC_PREC0N_3$  ( 2 ) 

V92X0613X 

26. 

Fuel  Cell  2 Precondition 
Output  Status 

A.2.18 

0 

CRT 

CSFB_FC_ERECOH_STAT$  ( 2 ) 

27. 

Fuel  Cell  3 
Precondition  1 

A.2.18 

0 

CRT 

CSFB_FC_PREC0N_1$  ( 3 ) 

V92X0621X 

28. 

Fuel  Cell  3 
Precondition  2 

A.2.18 

0 

CRT 

CSFB_FC_PREC0If_2$  ( 3 ) 

V92X0622X 

29. 

Fuel  Cell  3 Precondition 

A.2.18 

0 

CRT 

CSFB_FC_PREC0N_3$  ( 3 ) 

V92X0623X 

30. 

Fuel  Cell  3 Precondition 
Output  Status 

A.2.18 

0 

CRT 

CSFB_FC_PRECOH_STAT$ ( 3 ) 

31. 

Power  Level  Computation 

E 

L 

SSF_POWER_LEVEL_COMP_ARRAY 
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3.2.1.13-5 


Figure  3.2.1.13-1.  Fuel  Cell  Computation 


\Li  % 
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Figure  3.2.1.13-2.  Power  Level  Discretes 


Set  Fuel  Cell  J 
Precondition  1 
And  3 To  Off 


Set  Fuel  Cell  J 
Precondition  1 
And  2 To  Off 
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3. 2.1. It  Hydraulic  Water  Boiler  Quantity  ( SSH_HYD_H20_QTY ) 

The  Hydraulic  Water  Boiler  Quantity  calculations  module  computes  the  amount 
of  water  remaining  in  the  three  storage  tanks. 

a.  Control  Interface  - This  module  is  CALL'ed  by  the, Special  Processes 
Executive  (SSP_EXEC)  once  every  two  seconds. 

INVOCATION:  CALL  SSH_HYD_H20_QTY 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3.2.1.14-1 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figure  3.2.1.14-1.  If  the  inputs  needed  for  the  hydraulic  water  toiler 
quantity  computation  for  water  tank  1 are  valid,  the  hydraulic  water 
toiler  quantity  remaining  is  computed  using  a pressure  - volume  - temp- 
erature (PVT)  equation.  The  GN2  outlet  pressure  is  analyzed  to  see  if 
it  is  zero.  If  so,  the  hydraulic  water  toiler  quantity  is  set  to  zero. 
Otherwise,  the  quantity  of  GN2  is  calculated  and  that  quantity  is  used 
in  calculating  the  hydraulic  water  toiler  quantity.  A check  is 

made  to  determine  if  the  computed  value  lies  in  the  range  0 to  100  in- 
clusive. If  the  value  is  less  than  zero,  it  is  set  to  0 and  if  greater 
than  100,  it  is  set  to  100.  The  computed  value  and  status  are  then  stored 
in  the 1 Display/Downlist  tatle  for  display.  The  value  is  converted  to  PCM 
counts  and  stored  in  the  Special  Processes  Output  Buffer  (SP0B)  for  out- 
put to  the  meter  and  downlist.  If  any  input  parameter  for  water  tank  1 
has  an  invalid  parameter  status,  then  the  hydraulic  water  boiler  quantity 
is  set  to  invalid  and  the  computation  is  bypassed.  This  same  procedure  is 
followed  for  computing  the  hydraulic  water  boiler  quantities  for  water 
tank  2 and  water  tank  3.  There  is  no  OPS  initialization  or  clean-up 
processing. 

d.  Output s - Outputs  from  this  module  are  specified  in  Table  3.2.1.14-1. 

e.  Module  References  - None 


f . Module  Type  and  Attributes  - 


Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism). 


g . Template  References  - 

D INCLUDE  TEMPLATE  CSA_COT 
D INCLUDE  TEMPLATE  CSAJDDT 
D INCLUDE  TEMPLATE  CSA_SPINB 
D INCLUDE  TEMPLATE  SP0B 


Constant  Table  (COT)  - Values 
Display/Downlist  Table 
Special  Processes  Input  Buffer  (SPINB) 
Special  Processes  Output  Buffer 


h.  Error  Handling  - None 


i . 


Constraints  and  Assumptions  - None 


TABLE  3.2.1.14-1  Hydraulic  Water  Boiler  quantity  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTI  NATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1 

Hydr  Sys  1 H20  Tank  Temp. 

A.2.17 

I 

SSD 

CSHV_H20_TEMP$(1;) 

V58T0161A 

T2(l) 

2 

Hydr  Sys  1GN2  Tank  Temp, 

A. 2. 17 

I 

SSD 

CSHV_N2_TEMP$(l;) 

V58T0105A 

Tl(l) 

3 

Hydr  Sys  1GH2  Quantity 

A. 2. 12 

I 

STM 

CSHVJK  QUANTITY?  ( 1 ; ) 

V92Q0650C 

Q(l) 

4 

Hydr  Sys  1GN2  Press 

A.2.17 

I 

SSD 

CSHVJJ2_PRESS$(1;) 

V58P0147A 

pi(i) 

5 

Hydr  Sys  1GH2  Outlet  Pres 

3 A.2.17 

I 

SSD 

CSHV_H20UT_PRESS$ ( 1 ; ) 

V58P0104A 

P2(l) 

6 

Hydr  Sys  2 H20  Tank  Temp. 

A.2.17 

I • 

SSD 

CSHV_H20_TEMP$  ( 2 ; ) 

V58T0261A 

T2(2) 

T 

Hydr.  Sys  2 GU2  Tank  Temp. 

A.2.17 

. I 

SSD 

CSHV  JJ2_TEMP$  ( 2 ; ) 

V58T0205A 

Tl(2) 

8 

Hydr  Sys  2 GU2  Quantity  ■ 

A. 2. 12 

I 

STM 

C SKV_N2_J  QUANTITY 

V92Q0651C 

Q(2) 

9 

Hydr  Sys  2 GN2  Press 

A.2.17 

I 

SSD 

OSHV _N2_PRESS$  ( 2 ; ) 

V58P0247A 

Pl(2) 

10 

Hydr  Sys  2 GN2 

A.2.17 

I 

SSD 

1SHV_N20UT_PRESS$ (2; ) 

V58P0204A 

P2(2) 

11 

Hydr  Sys  3 H20  Tank  Temp. 

A.2.17 

.1 

SSD 

1SHV_H20_TMP$  ( 3 ; ) 

V58T0361A 

T2(3) 

12 

Hydr  Sys  3 GN2  Tank  Temp. 

A.2.17 

I 

SSD 

:SHV_H2_TTMP$(3; ) 

V58T0305A 

Tl(3) 

13 

Hydr  Sys  3 GN2  Quantity 

A. 2. 12 

I 

STM 

2SHV_N2_QUAMTTY$  ( 3 ; ) 

V92Q0652C 

:Q(3) 

lh 

Hydr  Sys  3 GN2  Press 

A.2.17 

I 

SSD 

:SHV_N2_ERESS$(3;) 

V58P0347A 

:pi(3) 

15 

Hydr  Sys  3 GN2  Outlet  Pres 

A.2.17 

I 

SSD 

CSHV_N20UT_PRESS$  ( 3 ; ) 

V58P0304A 

]P2(3) 

16 

Hydr  Sys  1 H20  Temp 
Input  Status  Indicator 

A.2.17 

I 

SSD 

;SHB_H20_TIMP_STAT$(  1; ) 

IT 

Hydr  Sys  1 GH2  Temp 
Input  Status  Indicator 

A.2.17 

I 

SSD 

SHB_H2_TEMP_STAT$(1; ) 

18 

Hydr  Sys  1 GU2  Press 
Input  Status  Indicator 

A.2.17 

I 

SSD 

!SHB_N2_PRESS_STAT$(l; ) 

19 

Hydr  Sys  1 GN2  Outlet 
Press  Status  Indicator 

A.2.17 

i 

SSD 

3SHBJJ20UT_PRESS_STAT$  ( 1 ; ) 

20 

Hydr  Sys  2 H20  Temp 
Input  Status  Indicator  ' 

A.2.17 

i 

SSD 

:SHB_H20_TEMP_STAT$  ( 2 ; ) 

21 

Hydr  Sys  2 GH2  Temp 
Input  Status  Indicator 

A.2.17 

i 

SSD 

0SHB_N2_TEMP_STAT$  ( 2 ; ) 

22 

Hydr  Sys  2 GN2  Press 
Input  Status  Indicator 

A.2.17 

i 

SSD 

;SHB_N2_PRESS_STAT$  ( 2 ; ) 
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TABLE  3.2.1.14-1  Hydraulic  Water  Boiler  Quantity ( continued ) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

23 

Hydr  Sys  2 G52  Outlet 
Pressure  Status  Indicator 

A. 2. IT 

2k 

Hydr  Sys  3 H20  Temp 
Input  Status  Indicator 

A. 2. IT 

25 

Hydr  Sys  3 ON2  Temp 
Input  Status  Indicator 

A.2.1T 

26 

Hydr  Sys  3 GN2  Press 
Input  Status  Indicator 

A.  2.  IT 

27 

Hydr  Sys  3 Outlet 
Press  Status  Indicator 

A.2.1T 

28 

Quantity  of  GN2  in  GN2 
Tank 

E 

29 

Hydr  Water  Boiler 
Quantity  (LOCAL) 

' E 

30 

Hydr  Sys  1 Output 
Parm  Status  Indicator 

A. 2.18 

31 

Hydr  Sys  2 Output 
Parm  Status  Indicator 

A. 2.18 

32 

Hydr  Sys  3 Output 
Parm  Status  Indicator 

A. 2.18 

33 

Hydr  Sys  1 Display 
Water  Boiler  Quantity 

A. 2.18 

34 

Hydr  Sys  2 Display 
Water  Boiler  Quantity 

A. 2.18 

35 

Hydr  Sys  3 Display 
Water  Boiler  Quantity 

A. 2.18 

36 

Hydr  Sys  1 MDM 
Water  Boiler  Quantity 

A. 2.16 

37 

Hydr  Sys  2 MDM 
Water  Boiler  Quantity 

A.2.16 

38 

Hydr  Sys  3 MDM 
Water  Boiler  Quantity 

A.  2. 16 

SOURCE/DESTINATION 


D/L,  SSO 
D/L,  SSO 
D/L,  SSO 


HAL  NAME 


MML 


REQT. 

SYMBOL 


DO 

© 

o 


CSKB_Iv2vut  ?RESS_3TAT$  ( 2 ; } 
CSHB_H20_TEMP_STAT$  ( 3 ; ) 
CSHB_H2_TEMP_STAT$ ( 3 ; ) 
CSHB_N2_PRESS_STAT$  ( 3 ; ) 

CSHB_H20UT_PRESS_STAT$( 3; ) 
SSH_N2_QUAHTITY 

3SH_TEMP_VB 

3SHBJQUAHT_OOT_STAT$  ( 1 : ) 
:SHB_QUAHT_OUT_STAT$  ( 2 : ) 
:SHB_QUABT_OUT_STAT$  ( 3 : ) 

3SHV_QUAIJT_CRT$ ( 1 : ) V72Q6040V 

3SHVjQUANT_CRT$  ( 2 : ) VT2Q6042V 

3SHVJQUANT_CRT$(  3 : ) V72Q6044V 

:SHY_QUA1JT_METER$  ( 1 ) V72Q6040V 

:SHV_QUAHT_METER$(2)  V72Q6042V 


VR(l) 

VR(2) 

VR(3) 

VR(1) 

VR(2) 


ISHV_QUAHT_METER$  ( 3 ) 


V72Q6044V 


VR(3) 
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ITEM 


DESCRIPTOR 


ACT 


SOURCE/DESTINATION 


# 


39  Hydr  Sys  A Const  E 

40  Hydr  Sys  B Const  E 

41  Hydr  Sys  C Const  E 

42  Hydr  Sys  D Const  E. 

43  Intermediate  Meter 

Reading  E 
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Figure  3-2.1.1U- 1 Hydraulic  Water  Boiler  Quantity 
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3.2.1.15  0 2/N2  Quantity  (SSN_02N2_QTY) 

The  Q2/N2  Quantity  computation  module  computes  the  C>2  quantity  remaining  in 
the  Emergency  0 2 tank  and  the  N2  quantity  remaining  in  the  two  system  1 and  two 
system  2 N2  tanks. 

. a.  Control  Interface  - The  02/N2  Quantity  computation  module  is  CALL'ed 
by  the  Special  Processes  Executive  once  every  two  seconds. 

Invocation:  CALL  SSN_02N2_QTY; 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3.2.1.15-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figure  3.2.1.15-1.  If  the  inputs  needed  for  the  Emergency  02  quantity 

computation  are  valid,  the  C>2  quantity  remaining  is  computed  and  given 

a valid  status.  If  the  02  inputs  are  invalid  then  the  C>2  quantity 

remaining  status  is  set  to  invalid  and  the  computation  is  bypassed. 

This  same  procedure  is  followed  for  computing  the  Ng  quantities 

remaining  in  the  system  1 and  system  2 tanks.  There  is  no  OPS 
initialization  or  clean-up  processing. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3.2.1.15-1. 

e.  Module  References  - None 

f . Module  Type  and  Attributes 

Type : External  Procedure 

Attributes:  Default  (serially,  reusable  with  no  protective  mechanism) . 

g.  Template  References 

CSS_SPINB  Special  Processes  Input  Buffer 

C.SS_DDT  Display  Downlist  Table 

h.  Error  Handling  - None 

i.  Constraints  and  Assumptions  - None 


TABLE  3.2.1.15-1.  OgNg  Quantity  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1 

Emer  Og  Tank  Press 

A.2.17 

I 

SSD 

CSNB_02_PRESS_STATUS 

Status 

2 

Emer  Og  Tank  Temp  Status 

A. 2. 17 

I 

SSD 

CSKB_02__TEMP_STATUS 

3 

Emer  Og  Tank  Press 

A.2.17 

I 

SSD 

CSKV_02_PRESS_VALUE 

V61P2161A 

P 

It 

Emer  Og  Tank  Temp 

A.2.17 

I 

SSD 

CSHV_02_TEMP_VA1UE 

V61T2216A 

T 

5 

Emer  0g  Quantity  Status 

A. 2. 18 

0 

CRT 

CSNB_02__QTY_STATUS 

6 

Emer  0g  Quantity 

A. 2.18 

0 

CRT,DL 

CSKV_02_QTY_VALUE 

V92Q03O5C 

WOg 

7 

Sys  Kg  Press  Stat  (l) 

A.2.17 

I 

SSD 

CSHB_H2_PRESS_STAT$  ( 1 ; ) 

8 

Sys  Kg  Press  Stat  (2) 

A.2.17 

I 

SSD 

CSNB_N2_PRESS_STAT$  ( 2 ; ) 

9 

Sys  Kg  Tank  1 
Temp  Stat  ( 1 ) 

A.2.17 

I 

SSD 

CSHB_H2_TAHKl_TEMP_STAT$(l;  ) 

10 

Sys  N.  Tank  1 Temp 
Stat  (2) 

A.2.17 

I 

SSD 

CSNB_K2_TAHK1_TEMP_STAT$  ( 2 ; ) 

11 

Sys  Kg  Tank  2 Temp 

A.2.17 

i' 

SSD 

CSNB_H2_TAKK2_TEMP_STAT$  ( 1 ; ) 

Stat  (1) 

12 

Sys  Kg  Tank  2 Temp 

A.2.17 

. I 

SSD 

CSNB_N2_TAKK2_TEMP_STAT$  ( 2 ; ) 

Stat  (2) 

13 

Sys  1 Kg  Supply 

A.2.17 

I 

SSD  . 

CSNV_SUPPLY_PRESS$  ( 1 : ) 

V61P2301A 

p(l) 

Pressure 

• 

lb 

Sys  2 Kg  Supply 

A.2.17 

I 

SSD 

CSNV_SUPPLY_PRESS$  ( 2 : ) . 

V61P2309A 

P{2) 

Pressure 

•• 

15 

Sys  1 Ng  Tank  1 Temp 

A.2.17 

. 

I 

SSD 

CSHV_TANK1_TEMP$  ( 1 : ) 

V61T2L 06a 

T(l) 

1 6 

Sys  1 Kg  Tank  2 Temp  ■ 

A.2.17 

I 

SSD 

CSKVJTAHK2 _TEMP$  ( 1 : ) 

V61T2L07A 

T(2) 

17 

Sys  2 Kg  Tank  1 Temp 

A.2.17 

I 

SSD 

CSHVJTAMK1_TEMP$  ( 2 : ) 

V61T2L08A 

T(3) 

18 

Sys  2 Kg  Tank  2 Temp 

A.2.17 

I 

SSD 

CSHV_TAKK2_TEMP$  ( 2 : ) 

V61T2L09A 

T(U) 
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# 


ITEM 


DESCRIPTOR 


ACT 


SOURCE/DESTINATION 


19  System  1 Supply  A.2.18  0 CRT,DL 

Quantity 

20  System  2 U2  Supply  A.2.18  0 CRT ,DL 

Quantity 

21  N2  Supply  Quantity  A.2.18  0 CRT 

Status  (l) 

22  IT2  Supply  Quantity  A.2.18  0 CRT 

Status  ( 2 ) 
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Set  Emer 
O2  Quantity 
Status  To 
Invalid 


IF  Emer 

C>2  Tank  Press  Status 
Or  Emer  02  Tank  Temp 
Status  Is  Invalid 


Compute  Emergency 
O2  Quantity  Remaining: 

wo2  - 1412  X P 

2 T + 460 


Set  Emer 
O2  Quantity 
Status  To  Valid 


DO  FOR 

1 = 1 To  2 
(Sys  1 And  Sys 

2 N0  Tanks) 


Sys  N2  Press  Stat(l)  OR 

Sys  N2  Tank  1 Temp  Stat(l)  OR 

Sys  N2  Tank  2 Temp  Stat(l) 

Is  Invalid 


Set  N2  Supply 

Quantity  Status(l) 
1 To  Invalid 


Compute  N2  Qty  In  Tank(l): 

• Temporary  Press  = 12.35  x Supply  Press  (I) 

• WN  (I)  = P Temporary  Press  + Temporary  Press 
2 |_Tank  1 Temp(l)  + 460  Tank  2 Temp(l)  + 460_ 


Set  N2  Supply 

Qty  Status  (I) 
To  Valid 


Figure  3.2.1.15-1.  O2/N2  Quantity 
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3.2.1.16  H20  Pump  Delta  Pressure  ( SSW_H§0_PUMP__P ) 


The  H^O  Pump  Delta  Pressure  module  computes  the  delta  pressure  for  each  of 
the  two  water  coolant  loops  in  the  Atmospheric  Revitalization  System. 

a.  Control  Interface  The  E^O  Pump  Delta  Pressure  module  is  CALL'ed  by 
the  Special  Processes  Executive  once  every  two  seconds. 

Invocation:  CALL  SSW_H20_PUMP_P 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3.2.1.16-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figure  3.2.1.16-1.  If  the  inputs  needed  for  the  Loop  1 H^O  delta 
pressure  computation  are  valid,  the  delta  pressure  is  computed  and 
given  a valid  status.  If  the  inputs  are  invalid,  the  computation  is 
bypassed  and  an  invalid  status  is  set  for  the  delta  pressure  output. 

This  same  procedure  is  followed  for  computing  the  delta  pressure  of 
the  Loop  2 H20  pump.  There  is  no  OPS  initialization  or  clean-up 
processing. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3.2.1.16-1. 

e.  Module  References  - None 

f . Module  Type  and  Attributes 

Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism). 

g.  Template  References 

D INCLUDE  TEMPLATE  CSS_SPINB  Special  Processes  Input  Buffer (SPINB) 

D INCLUDE  TEMPLATE  CSS_DDT  Display /Downlist  Table 

h.  Error  Handling  - None 

i.  Constraints  and  Assumptions  - None 


7/ 


MODULE  DATA  LSST 


TABLE  3.2.1.16-1  HgO  Pump  Delta  Pressure 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1 

Loop  1 Pump  Inlet 
Pressure 

A.2.17 

I 

SSD 

cswv_ir_pressi 

V61P2605A 

Pil 

2 

Loop  1 Pump  Inlet 
Pressure  Status 

A.  2. 1? 

I 

SSD 

CSWB_Ili_PRESS  1_STATUS 

3 

Loop  1 Pump  Outlet 
Pressure 

A.2.17  ' 

I 

SSD 

CSWV_0UT_PRESS1 

V61P2600A 

Pol 

Loop  1 Pump  Outlet 
Pressure  Status 

A.2.17 

I. 

SSD 

C SWB_0UT_PRES  S 1_STATUS 

5 

Loop  1 Pump  Delta 
Pressure 

A. 2. 18 

0 

CRT,  DL 

CSWV_DELTA_PRESS1 

V92P0300C 

P1 

6 

Loop  1 Pump  Delta 
Pressure  Status 

A. 2. 18  ' 

0 

CRT,  DL 

CSKB_DELTA_PRESS1_STATUS 

7 

Loop  2 Pump  Inlet 
Pressure 

A.2.17 

I 

SSD 

C SWV_IN_PRESS2 

V61P2705A 

Pi2 

8 

Loop  2 Pump  Inlet 
Pressure  Status 

A.2.17 

I 

SSD 

CSWB_IHJ?RESS2J3TATUS 

9 

Loop  2 Pump  Outlet 
Pressure 

A.2.17 

I 

SSD 

CSWV_0UT_PRESS2 

V61P2700A 

Po2 

10 

Loop  2 Pump  Outlet 
Pressure  Status 

A.2.17 

I 

SSD 

CSWB_0UT_PRESS2_STATUS 

11 

Loop  2 Pump  Delta 
Pressure 

A. 2. 18 

0 

CRT,  DL 

CSWV_DELTA_PRESS2 

V92P0301C 

P2 

12 

Loop  2 Pump  Delta 
Pressure  Status 

A. 2. 18 

0 

CRT,  DL 

CSWB_DELTA_PRESS2_STATUS 
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3.2.1.16-3 


Figure  3.2.1.16-1.  H20  Pump  Delta  Pressure 
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3 . 2 . 1 . 17  Recorder  Tape  Position  ( SSR_REC_TAPE_POS ) 

The  Recorder  Tape  Position  module  computes  the  tape  position  for  each  of 
these  operational  recorders  (0PS1,  0PS2,  and  payload),  and  updates  a three-deep 
downlist  buffer  pushdown  list  if  a new  fault  message  has  been  generated  by 
System  Software  annunciation.  Each  entry  in  this  list  contains  the  tape  position 
and  active  track  parameters  for  0PS1  and  0PS2  recorders  and  a current  time. 

a.  Control  Interface  - The  Recorder  Tape  Position  module  is  called  by 
the  Special  Processes  Executive  (SSP_EXEC)  once  every  two  seconds. 

Invocation:  CALL  SSR_REC_TAPE_POS 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3.2.1.17-1. 

c . Process  Description  - The  control  flow  for  this  module  is  shown  in 
figure  3.2.1.17-1.  The  recorder  tape  position  is  computed  consecutively 
for  all  three  recorders.  If  any  input  parameter  status  indicator  for 

a recorder  is  invalid,  the  status  associated  with  that  recorder  tape 
position  output  is  set  to  invalid  and  the  computation  is  bypassed. 
Otherwise,  the  recorder  tape  position  is  computed  by  isolating  the 
five  bits  in  the  input  data  word  and  converting  them  to  integer  format. 
This  value  is  used  as  an  index  (one  is  added  to  preclude  using  a zero 
index)  into  a 32  entry  table.  The  values  in  this  table  represent  the 
tape  position  output  - 100/31  X rounded  to  the  nearest  integer.  The 
status  associated  with  the  recorder  tape  position  is  set  to  valid  and 
both  the  status  and  computation  value  are  stored  in  the  Display/Downlist 
table  (DDT). 

The  current  time  and  percent  tape  and  active  track  parameters  from  the 
two  OPS  recorders  shall  be  logged  every  two  seconds  if  the  fault  summary 
message  (FSM)  indicator  has  been  set  by  system  software/annunciation.  The 
last  three  sets  of  these  logged  parameters  will  be  maintained  in  a push 
down  list.  The  contents  of  the  push  down  list  will  be  made  available  for 
display  and  downlist.  Once  the  recorder  parameters  and  time  tag  for  the 
FSM  indicator  have  been  logged  the  FSM  indicator  shall  be  reset.  The  FSM 
indicator  will  be  initialized  to  off  during  OPS  initialization. 

d.  Output  - Outputs  from  this  module  are  specified  in  Table  3.2.1.17-1. 

e.  Module  References  - None 

f . Module  Type  and  Attributes 

Type:  External  Procedure 

Attributes:  Default  (serially  reuseable  with  no  protective  mechanism). 

g.  Template  Reference  - 

D INCLUDE  TEMPLATE  CSS_SPINB  Special  Processes  Input  Buffer  (SPINB) 

D INCLUDE  TEMPLATE  CSS__DDT  Display/Downlist  Table 

h.  Error  Handling  - None 

i.  Constraints  and  Assumptions  - None. 


TABLE  3.2.1.17-1  Recorder  Tape  Position 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SO  URCE/DESTI  NATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1 

0PS1  Recorder  Input 
Value  (contains  items 
2-6) 

A.2.1T 

I 

SSD 

CSRVJiEC_VALUE$(l;  9 to  13) 

X(l) 

2 

RCDR  0PS1  Bit  1 

A. 2.17 

I 

SSD 

CSRV _REC_VALUE$  ( 1 ; 9 ] 

V7 5X2540 

3 

RCDR  0PS1  Bit  2 

A. 2. 17 

I- 

SSD 

CSRV_REC_VALUE$ ( 1 ; 10 ) 

V7 5X2541 

4 

RCDR  0PS1  Bit  3 

A.2.17 

I 

SSD 

CSRV_REC_VALUE$ ( 1 ; 11 ) 

V7 5X2 542 

5 

RCDR  0PS1  Bit  4 

A. 2.17 

I 

SSD 

CSRV_REC_VALUE$ ( 1 ; 12 ) 

V75X2543 

6 

RCDR  0PS1  Bit  5 

A.2.17 

I 

SSD 

CSRV_REC_VALUE$  Cl J 13 ) 

V7 5X2 54 4 

T 

0PS2  Recorder  Input 
Value  (contains  items 
8-12) 

A.2.17 

I ' 

SSD 

CSRV_REC_VALUE$(2;9  to  13) 

' 

X(2) 

8 

RCDR  0PS2  Bit  1 

A.2.17 

I 

SSD 

CSRV_REC_VALUE$  ( 2 ; 9 ) 

V7 5X2640 

9 

RCDR  OPS 2 Bit  2 

A.2.17 

I 

. SSD 

CSRV_REC_VALUE$ (2 ; 10 ) 

V7 5X2641 

10 

RCDR  0PS2  Bit  3 

A.2.17 

I 

SSD 

CSRV_REC_VALUE$  ( 2 ; 11 ) 

V7 5X2642 

11 

RCDR  OPS 2 Bit  4 

A. 2. IT 

I 

SSD 

CSRV _REC_VALUE$  ( 2 ; 12 ) 

V7 5X2643 

12 

RCDR  0PS2  Bit  5 

A.2.17 

I 

SSD 

CSRV_REC_VALUE$  ( 2 ; 13 ) 

V7 5X2644 

13 

Payload  Recorder  Input 
Value  (contains  items 

1M8) 

A.2.17 

I 

SSD 

. 

CSRVJREC_VALUE$(3;9  to  13) 

X(3) 

lh 

RCDR  PL  Bit  1 

A.2.17 

I 

SSD 

CSRV_REC_VALUE$ ( 3 ; 9 ) 

V7 5X2740 

15 

RCDR  PL  Bit  2 

A.2.17 

I 

. . SSD 

CSRV_REC_VALUE$  ( 3 ; 10 ) 

V7 5X2741 

16 

RCDR  PL  Bit  3 

A.2.17 

I 

SSD 

CSRV_REC_VALUE$  ( 3 ; 11 ) 

V7  5X2742 

17 

RCDR  PL  Bit  4 

A.2.17 

I 

SSD 

CSRV_REC_VALUE$ ( 3 ; 12 ) 

V7 5X2743 

18 

RCDR  PL  Bit  5 

A.2.17 

I 

SSD 

CSRV_REC_VALUE$ ( 3 ; 13) 

V7  5X2744 

19 

OPS1  Recorder  Input 
Status 

A.2.17 

I 

SSD 

CSRB_REC_STAT$ ( 1 ; ) 

20 

0PS2  Recorder  Input 
Status 

A.2.17 

I 

SSD 

CSRB_REC_STAT$(2;  ) 

21 

Payload  Recorder 
Input  Status 

A.2.17 

• 

1.  „■  — ■■  - 

I 

SSD 

CSRB_REC_STAT$  ( 3 ; ) 

\ 

i 


\ 

/ 
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i ABLE  3.2.1.17-1  Recorder  Tape  Position 


MODULE  DATA  LIST 


U) 
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TABLE  3.2.1.17-1  Recorder  Tape  Position  (Cont'd) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

33 

0PS1  Recorder  Output 
status  indicator 

A. 2.18 

0 

CRT 

CSRB_POS_OUT_STAT$  ( 1 ; ) 

3i* 

0PS2  Recorder  Output 
status  indicator 

A.  2. 18 

0 

CRT 

CSRB_POS_OUT_STAT$  ( 2 ; ) 

35 

PL  Recorder  Output 
status  indicator 

A. 2. 18 

0 

CRT 

CSRBJP0S_0UT_STAT$(.3; ) 

36 

0PS1  Recorder  tape 
position 

A. 2. 18 

0 

CRT,DL 

CSR V_TAPE_P0S$ ( 1 ) 

V92Q0091C 

P(l) 

37 

0PS2  Recorder  tape 
position 

A. 2.18 

0 

CRT,DL 

CSRV_TAPE_POS$ (2 ) 

V92Q0092C 

P(2) 

38 

PL  Recorder  tape 
position 

A. 2. 18 

0 

CRT,DL 

CSRV_TAPE_POS$  (.3 ) 

V92Q0090C 

P(3) 

39 

OPS  Down.liistt  Buffer 
(Contains  Items  40-96) 

A. 2. 18 

0 

CRT,  DL 

CSRV_DL_BUFFER$(1  to  3) 

( ITE 

IS  40  - 58  PERTAIN  TO  ANO 

4ALY  1) 

4o 

0PS1  Tape  Pos  Bit  1 

A. 2. 18 

0 

CRT,  DL 

CSRV  0PS1  TAPE  P0S$Cl;9) 
CSRV_OPS3TTAPE_POS$  ( 1;  10 ) 

V92X0711X 

4i 

0PS1  Tape  Pos  Bit  2 

A. 2. 18 

0 

CRT,  DL 

V92X0712X 

42 

0PS1  Tape  Pos  Bit  3 

A. 2. 18 

0 

CRT,  DL 

CSRV  OPS1  TAPE  P0S$ ( 1 ; 11 ) 

V92X0713X 

43 

0PS1  Tape  Pos  Bit  4 

A. 2. 18 

0 

CRT,  DL 

CSRV  OPS1  TAPE  P0S$Cl;12) 

V92X0714X 

44 

0PS1  Tape  Pos  Bit  5 

A. 2. 18 

0 

CRT,  DL 

CSRV_OPS1_TAPE_POS$  ( 1;13) 

V92X0715X 

1*5 

0PS2  Tape  Pos  Bit  1 

A.  2. 18 

0 

CRT,  DL 

CSRV  0PS2  TAPE  P0S$(1;9) 

V92X0732X 

46 

0PS2  Tape  Pos  Bit  2 

A. 2. 18 

0 

CRT,  DL 

CSRV  0PS2  TAPE  P0S$(l;10) 

V92X0733X 

47 

0PS2  Tape  Pos  Bit  3 

A. 2. 18 

0 

CRT,  DL 

CSRV  0PS2  TAPE  P0S$(l;ll) 

V92X0734X 

48 

0PS2  Tape  Pos  Bit  4 

A. 2. 18 

0 

CRT,  DL 

CSRV  0PS2  TAPE  P0S$(1;12) 

V92X0735X 

49 

0PS2  Tape  Pos  Bit  5 

A. 2. 18 

0 

CRT,  DL 

CSRV_0PS2 _TAPE_P0S$  ( 1 ; 13 ) 

V9 2X0736X 

50 

0PS1  Active  Trk  Bit  1 

A.  2. 18' 

0 

CRT,  DL 

CSRV  0PS1  ACT  TRK$(1;9) 

V92X0754X 

51 

0PS1  Active  Trk  Bit  2 

A. 2. 18 

0 

CRT,  DL 

CSRV  OPS1  ACT  TRK$(1;10) 

V92X0755X 

52 

0PS1  Active  Trk  Bit  3 

A. 2. 18 

0 

CRT,  DL 

CSRV  OPS1  ACT  TRK$Cl;ll) 

V92X0756X 

53 

0PS1  Active  Trk  Bit  4 

A. 2. 18 

0 

CRT,  DL 

CSRV_0PS1_ACT_TRK$  ( 1 ; 12 ) 

V92X0757X 

54 

OPS 2 Active  Trk  Bit  1 

A. 2. 18 

0 

CRT,  DL 

CSRV  OPS2  ACT  TRK$(l;9) 

V92X0772X 

55 

0PS2  Active  Trk  Bit  2 

A.2.18 

0 

CRT,  DL 

CSRV  0PS2  ACT  TRK$ ( 1 ; 10 ) 

V92X0773X 

56 

0PS2  Active  Trk  Bit  3 

A. 2. 18 

0 

CRT,  DL 

CSRV  0PS2  ACT  TRK$(l;ll) 

V92X077I*X 

57 

0PS2  Active  Trk  Bit  4 

A.2.18 

0 

CRT,  DL 

CSRV_0PS2_ACT_TRK$  ( 1 ; 12 ) 

V92X0775X 

58 

GMTTMETAG 

A.2.18 

0 

CRT,  DL 

CSRV_GMT_TIME_TAG$ ( 1 ) 

V92W0701C 

\ 

\ 
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TABLE  3.2.1.17-1 


MODULE  DATA  LIST 


it 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

(ITEMS 

>9  - 77 

PERTAIN  TO  ANOMAI 

7 2) 

59 

0PS1  Tape  Pos  Bit  1 

A. 2. 18 

0 

CRT,  DL 

CSRV  OPSl  TAPE  P0S$(2;9) 

V92X0718X 

60 

0PS1  Tape  Pos  Bit  2 

A.  2. 18 

0 

CRT,  DL 

CSRV  OPSl  TAPE  P0S$(2;10) 

V92X071 9X 

6l 

0PS1  Tape  Pos  Bit  3 

A. 2.18 

0 

CRT,  DL 

CSRV  OPSl  TAPE  P0S$(2;11) 

V92X0720X 

62 

OPSl  Tape  Pos  Bit  b 

A. 2.18 

0 

CRT,  DL 

CSRV  OPSl  TAPE  P0S$(2;12) 

V92X0721X 

63 

0PS1  Tape  Pos  Bit  5 

A. 2.18 

0 

CRT,  DL 

CSRV_OPS1_TAPE_POS$  ( 2 ; 13 ) 

V9 2X0722X 

6k 

OPS 2 Tape  Pos  Bit  1 

A. 2.18 

0 

CRT,  DL 

CSRV  0PS2  TAPE  P0S$(2;9) 

V92X0T39X 

65 

0PS2  Tape  Pos  Bit  2 

A. 2.18 

0 

CRT,  DL 

CSRV  0PS2  TAPE  P0S$(2-,10) 

V92X07!t0X 

66 

0PS2  Tape  Pos  Bit  3 

A. 2.18 

0 

CRT,  DL 

CSRV  0PS2  TAPE  P0S$(2;ll) 

V92X07lllX 

67 

OPS 2 Taoe  Pos  Bit  4 

A. 2.18 

0 

CRT,  DL 

CSRV  0PS2  TAPE  P0S$(2;12) 

V92X07li2X 

68 

0PS2  Tape  Pos  Bit  5 

A. 2.18 

0 

CRT,  DL 

CSRV_0PS2_TAPE_P0S$  ( 2 ; 13 ) 

V92X07lt3X 

69 

OPSl  Active  Trk  Bit 

1 

A.2.18 

0 

CRT,  DL 

CSRV  OPSl  ACT  TRK$(2;9) 

V92X0760X 

70 

OPSl  Active  Trk  Bit 

2 

A. 2.18 

0 

CRT,  DL 

CSRV  OPSl  ACT  TRK$  ( 2 ; 10 ) 

V92X0761X 

71 

OPSl  Active  Trk  Bit 

3 

A.2.18 

0 

CRT,  DL 

CSRV  OPSl  ACT  TRK$  ( 2 ; 11 ) 

V92X0762X 

72 

OPSl  Active  Trk  Bit 

L 

A.2.18 

0 

CRT,  DL 

CSRV_0PS1_ACT_TRK$  ( 2 ; 12 ) 

V92X0763X 

73 

0PS2  Active  Trk  Bit 

1 

A.2.18 

0 

CRT,  DL 

CSRV  0PS2  ACT  TRK$(2;9) 

V92X0780X 

Jk 

0PS2  Active  Trk  Bit 

2 

A.2.18 

0 

CRT,  DL 

CSRV  OPS 2 ACT  TRK$(2;10) 

V92X0781X 

75 

0PS2  Active  Trk  Bit 

3 

A.2.18 

0 

CRT,  DL 

CSRV  0PS2  ACT  TRK$(2;11) 

V92X0782X 

76 

0PS2  Active  Trk  Bit 

It 

A.2.18 

0 

CRT,  DL 

CSRV_0PS2_ACT_TRK$  ( 2 ; 12 ) 

V92X0783X 

77 

GMT  Time  Tag 

A.2.18 

0 

CRT,  DL 

CSRV_GMT_TIME_TAG$  ( 2 ) 

V92W0T02C 

(ITEM 

>78-96  PERTAIN  TO  ANOK 

ALT  3) 

78 

OPSl  Tape  Pos  Bit ' 1 

A.2.18 

0 

CRT,  DL 

CSRV  OPSl  TAPE  P0S$  ( 3 ; 9 ) 

V92X0T25X 

79 

OPSl  Tape  Pos  Bit  2 

A.2.18 

r~>  K3 

0 

CRT,  DL 

CSRV  OPSl  TAPE  PP0S$ ( 3 ; 10 ) 

V92X0726X 

80 

OPSl  Tape  Pos  Bit  3 

A.2.18 

K-1  ^ 

0 

CRT,  DL 

CSRV  OPSl  TAPE  P0S$(3*ll) 

V92X0727X 

81 

OPSl  Tape  Pos  Bit  h 

A.2.18 

nj 

0 

CRT,  DL 

CSRV  OPSl  TAPE  P0S$(3;12) 

V92X0728X 

82 

OPSl  Tape  Pos  Bit  5 

A.2.18 

O 50 
O 

0 

CRT,  DL 

CSRV_OPS1_TAPE_POS$  ( 3 ; 13 ) 

V92X0729X 

83 

0PS2  Tape  Pos  Bit  1 

A.2.18 

0 

CRT,  DL 

CSRV  0PS2  TAPE  P0S$(3;9) 

V92X07115X 

8L 

0PS2  Tape  Pos  Bit  2 

A.2.18 

•S  5 

0 

CRT,  DL 

CSRV  0PS2  TAPE  P0S$(3;10) 

V92XQ7I*6X 

85 

0PS2  Tape  Pos  Bit  3 

A.2.18 

Q 

0 

CRT,  DL 

CSRV  0PS2  TAPE  P0S$(3:11) 

V92X07lt7X 

86 

0PS2  Tape  Pos  Bit  4 

A.2.18 

0 

CRT,  DL 

CSRV  0PS2  TAPE  P0S$(3;12) 

V92X07L8X 

87 

0PS2  Tape  Pos  Bit  5 

A.2.18 

*'>' 

> — 1 

0 

CRT,  DL 

CSRV_OPS2_TAPE_POS$  ( 3 ; 13 ) 

V92X07lt9X 

88 

OPSl  Active  Trk  Bit 

1 

A.2.18 

4 t 

, 'w-a 

0 

CRT,  DL 

CSRV  OPSl  ACT  TRK$(3;9) 

V92X0766X 

89 

OPSl  Active  Trk  Bit 

2 

A.2.18 

0 

CRT,  DL 

CSRV  OPSl  ACT  TRK$(3;10) 

V92X0767X 

90 

OPSl  Active  Trk  Bit 

3 

A.2.18 

0 

CRT,  DL 

CSRV  OPSl  ACT  TRK$(3;11) 

V92X0768X 

91 

OPSl  Active  Trk  Bit 

It 

A.2.18 

Q 

0 

CRT,  DL 

CSRV_0PS1_ACT_TRK$  ( 3 ; 12 ) 

V92X0769X 

92 

0PS2  Active  Trk  Bit 

1 

A.2.18 

0 

CRT,  DL 

CSRV  0PS2  ACT  TKK$(3;9) 

V92X0786X 

93 

0PS2  Active  Trk  Bit 

2 

A.2.18 

0 

CRT,  DL 

CSRV  OPS 2 ACT  TRK$(3;10) 

V92X0787X 

9L 

0PS2  Active  Trk  Bit 

3 

A.2.18 

S' 

0 

CRT,  DL 

CSRV  OPS2  ACT  TRK$(3;11) 

V92X0788X 

95 

0PS2  Active  Trk  Bit 

It 

A.2.18 

0 

CRT,  DL 

CSRV_0PS2_ACT_TRK$  ( 3 ; 12 ) 

V92X0789X 

96 

GMT  Time  Tag 

A.2.18 

0 

CRT,  DL 

CSRV  GMT  TIME  TAG$(3) 

V92X0703X 

97 

Tape  Position  Table 

E 

L 

SSR  TAPE  POS  TBL 
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^ Enter  ^ 


DO  FOR 
1 = 1 To  3 
(No. Of  Recorders 


>- 


IF  Input  Status 
[indicator  is  Set 
|To  1 For  This  Re- 
corder 


Set  Output 
Parameter  Status 
Indicator  For 
This  Recorder 
To  On 


/ 


Rote;  This  Operation  Ensure  s 
All  Non-Data  Bits  Are  ze- 
roed And  Results  In  An  In- 
z teger  Halfword  WhoseValue 
Ranges  From  0-31.  Five  05n- 
put  Bits  Are  Right  Justifi<  d. 


/ 


EtS&l 


.Isolate  5 Input 
Bits  in  Input 
jWord  Store  In 
Integer  Format 


Obtain  Tape  Position  From 
Tape  Position  (POS)  Table 
Using  Integer  Value  Of 
Input  Bits  (Plus  l)  As 
An  Index 


[IF  Fault  Summary 
|Message  Indicator  ^lEEIL 
Is  Set  to  1 


c 


Return 


[Move  OPS  Downlists  Buffer 
(2)  To  OPS  Downlists  Buff- 
er (3)  Move  OPS  Downlist 
Buffer  (l)  to  OPS  Down- 
list  Buffer  (2) 


3 


Move  OPS1  Active  Track  Input  Value 
to  OPS  Downlist  Buffer  (l)  Move 
0PS1  Recorder  Input  Value  to  OPS 
Downlist  Buffer  (l)  Move  0PS2 
Active  Track  Input  Value  to  OPS 
Downlist  Buffer  (l)  Move  0PS2  Re- 
corder Input  Value  to  OPS  Downlist 
Buffer-  (l)  Move  GMT  Time  Tag  To 
OPS  Downlist  Buffer  (l) 


Set  Fault  Sum- 
mary Indicator 
To  0 . 


Set  Output  Par- 
ameter Status 
Indicator  to  OFF 


\_ 


Format  For  5 
Input  Parameter  Bits 


-i_ 

Note:  One  is  Added  To  Pre-| 
elude  Using  A Zero  Index. 
Values  Obtained  From  Tape 
Position  Table  Correspond 
To  The  Raw  Data  Value  X 
Times  100/31  rd.  to  nearesl 


Input  Data  Word: 

(Bit) 

Input  Parm  Bit  1 
Input  Parm  Bit  2 
Input  Parm  Bit  3 
Input  Parm  Bit  4 
Input  Parm  Bit  5 


0123  4.  567 


>B  (MSB 

9.  iq  11  12  13  14  15 


Figure  3.2.1.17-1  Recorder  Tape  Position 


y 
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3.2.1.18  Fuel  Cell  Purge  ( SSC_FUEL_CELL_PURGE ) 

The  Fuel  Cell  Purge  module  provides  automatic  purging  of  the  three  fuel 
cells  to  maintain  fuel  cell  operating  efficiency. 

a.  Control  Interface  - The  Fuel  Cell  Purge  module  is  CALL'ed  by  the 
Special  Processes  Executive  once  every  two  seconds. 

Invocation:  CALL  SSC_FUEL_CELL_PURGE; 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3.2.1.18-1. 

c.  Process  Description  - The  control  flows  for  this  module  are  shown 
in  Figures  3.2.1.18-1  through  3.2.1.18-9.  The  I/O  status  of  each 
switch  position  measurement  is  first  checked  for  validity.  If  valid, 
that  measurement  value  is  moved  to  a save  area  - otherwise  the  save 
area  is  not  overlayed.  All  subsequent  references  to  these  measurement 
values  are  from  the  save  area,  thereby  insuring  that  only  valid  values 
are  used. 

The  Fuel  Cell  Purge  (FCP)  module  determines  whether  or  not  the  FCP 
sequence  is  already  in  progress.  If  it  is  in  progress,  discrete  para- 
meters are  checked  to  determine  if  the  sequence  should  continue  or 
terminate.  If  the  sequence  is  to  continue  (FCP  ON  discrete  is  on), 
the  logic  associated  with  the  currently  active  timer  is  executed.  There 
are  five  timers  within  the  FCP  sequence— the  'open'  W timer,  the  'close' 

W timer,  the  X timer,  the  Y timer  and  the  Z timer.  After  the  purge  valves 
are  commanded  open  (closed),  the  'open'  W timer  and  the  'close'  . ; 

W timer  are’  used  to  provide  a W-second  delay  prior  to  performing  the 
valve  open  (close)  verification  computation.  The  X timer  is  used  to 
control  the  time  allocated  (X  minute  delay  time)  for  the  purge  lines 
to  reach  predefined  temperatures.  If  the  temperatures  are  not  reached 
within  the  allotted  time,  annunication  of  that  condition  is  enabled. 

The  Y timer  is  used  to  initiate  the  closing  of  a purge  valve  Y minutes 
after  the  valve-open  verification  check  was  performed.  The  Z timer  is 
used  to  delay  commanding  the  purge  line  heaters  off  for  Z minutes  after 
the  last  selected  FCP  valve  is  verified  closed  or  fails  to  open  (close) 
when  commanded  open  (closed) . Only  one  of  these  timers  can  be  active  at 
any  one  time.  The  Y minute  time  is  the  only  constant  changeable  by 
the  Table  Maintenance  Specialist  Function. 

If  the  FCP  module  determines  that  the  FCP  sequence  is  not  in  progress, 
discrete  parameters  are  checked  to  see  if  conditions  exist  for  initiating 
the  FCP  sequence.  Depending  on  these  conditions,  the  Fuel  Cell  Purge 
module  either  initiates  the  Fuel  Cell  Purge  sequence  or  exits.  There 
is  no  OPS  initialization  or  clean-up  processing. 

Outputs  - Outputs  from  this  module  are  specified  in  Table  3.21.18-1. 
e.  Module  References  - None 
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f . Module  Type  and  Attributes 

Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism) 

S»  Template  References 

D Include  Template  CSS_SPINB  Special  Processes  Input  Buffer 

D Include  Template  CSS_SPOB  Special  Processes  Output  Buffer 

D Include  Template  CSS_COT  Constants  Table  - values 

D Include  Template  CSS_SP_CMT  Special  Processes  CMT 


h.  Error  Handling  - None 

i.  Constraints  and  Assumptions  - None 


TABLE 


na 


MODULE  DATA  LIST 


SOURCE/DESTINATION 

HAL  NAME 

MML 

SSD 

CSUV_FC  _GPC_SEQ_START 

V72K60507 

SSD 

CSSV_SPINB_D120601 

SSD 

CSSV_INSTAT_D120601 

SSD 

CSUV_FCP_ON 

VL5XC8  OLE 

SSD 

CSSV_SPINB_Dl»0T7 

SSD 

CSSV_IHSTAT_DL077 

SSD 

CSUV_FCP_HTRS_GPCA 

VL5SO60LE 

SSD 

cssv_spihb_dLo6o 

SSD 

cssv_ibstat_dLo6o 

SSD 

CSUV_FCP1_VLV_0PEN 

VL5S0615E 

SSD 

CSSY_SPIHB_Dlto61t 

SSD 

CSSV_IHSTAT_DLo61t 

SSD 

CSUV_FCP2_VLV_0PEN 

VL5S0825E 

SSD 

CSSV_SPINB_DL071 

SSD 

CSSV_INSTAT_Dlt071 

SSD 

CSW_FCP3JfLV_0PEN 

yL5S0835E 

SSD 

CSSV_SPINB_DL07  5 

REQT. 

SYMBOL 


TABLE  3.2.1.18-1  Fuel  Cell  Purge  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

6b 

FCP3  Purge  VLVS  GPCA 
status 

A. 2. 17 

I 

SSD 

■ ■ CSSV_INSTAT_Dl(075 

7 

FCP  02/H2  Purge  Htrs 
GPC-A  On 

A. 2.1 6 

0 

SSO 

CSSV_SP0B_D12lL01$( 1) 

VL5KO60I1Y 

8 

FCP  02/H2  Purge  Htrs 
GPC-B  on 

•A.2.16 

0 

SSO 

CSSV_SP0B_D12lL01  $(2) 

VU5K0605Y 

9 ■■ 

X Minute  delay  time 

E 

C 

SSCJC _MIN_DELAY 

10 

FCP  Control  Timer 

E 

L 

SSC_FCP_CONTROL_TIMER 

11 

W.  Second  Delay  Time 

E 

C 

SS  C_W_SEC_DELAY 

12 

Y Minute  Time 

A. 2. 12 ,D. 12 

I 

STM 

CSUV_Y_MIN_TIME 

V92W0635C 

13 

Z Minute  Time 

E 

C 

S S C_Z_M  I N T I ME 

lb 

SP  Current  time 

A. 2.11 

I 

SSP 

CSSV_SP_CURRENT_TIME 

V91M1999P 

15 

FC  Purge  temp  fail  flag 

A.2.16 

0 

SS0,CRT,DL 

CSSB_CUR_AHN$(3) 

V92X2105X 

16 

FC  Purge  1 fail  flag 

A.2.16 

0 

SS0,CRT,DL 

CSSB_CUR_ANH$(L) 

V92X2100X 

17 

FC  Purge  2 fail  flag 

A.2.16 

0 

SSO, CRT, DL 

cssb_cur_am$C5) 

V92X2101X 

18 

FC  Purge  3 fail  flag 

A.2.16 

0 

SS0,CRT,DL 

cssb_cur_anh$C6) 

P92X2102X 

19 

Active  FCP  timer 

B 

L 

SSC_ACT_FCP_TIME 

20 

'’C  Selected 

E 

L 

SSC_FC_S  ELEC TED 

21 

rCP  O2  Vent  line  temp 

A. 2. 17 

I 

SSD 

C SUV_FCP_02_VENT_LINE  TEMP 

fl*5T0600A 

22 

i’CP  H2  Vent  Line  temp  1 

A.  2.17 

I 

SSD 

CSUy_FCP_H2_VEHT_LINE  TEMPI 

rt5T0699A 

• 

\ 
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TABLE  3.2.1.18-1  Fuel  Cell  Purge  (Cont'd)  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

23 

FCP  H2  Vent  Line  Temp  2 

A.  2. 17 

I 

SSD 

CSUV_FCP_H2_yEKT_LIIIE_TEMP2 

VL5T0T00A 

2k 

FCP  1 Purge  VLVS  GPC-A 
Open 

A.2.16 

0 

SSO 

CSSV_SPOBJD100701$  Cl) 

VL5K0815Y 

25 

FCP  1 Purge  VLVS  GPC-B 
Open 

A. 2. 16 

0 

SSO 

CSSV_SPOB_D100701$ ( 2) 

VL5KO816Y 

26 

FCP  2 Purge  VLVS  GPC-A 
Open 

A.2.16 

0 

SSO 

CSSV_SP0B_D101t01$  (.1) 

VL5K0825Y 

27 

FCP  2 Purge  VLVS  GPC-B 
Open 

A.2.16 

0 

SSO 

CSSV_SP0B_D101t01$  C2 ) 

VL5K0826Y 

28 

FCP  3 Purge  VLYS  GpC-A 
Open 

A.2.16 

0 

SSO 

CSSV_SPOB_D120701$ ( 1 ) 

VU5K0835Y 

29 

FCP  3 Purge  VLVS  GPC-B 
Open 

A.2.16 

0 

SSO 

CSSV_SP0B_D1207 01$ ( 2 ) 

. 

VU5K0836Y 

30 

FC  Current  (l) 

A. 2.17 

I 

SSD 

CSFV_FC_CUKREHT$Cl ; ) 

VL5C0101A 

31 

02  Flow  (l) 

A. 2.17 

I 

SSD 

CSUV_02_FL0W$  ( 1 ; ) 

VL5ROI6OA 

32 

Hg  Floy  (1) 

A. 2. 17 

I 

SSD 

CSUV_H2_FL0W$(l;) 

VU5R0170A 

33 

FC  Current  (2) 

A. 2. 17 

I 

SSD 

o ^ 

trl 

CSFV_FC_CUHREKT$(2: ) 

VU5C0201A 

34 

O2  Flow  (2) 

A. 2. 17 

I 

SSD 

c-  ^ 

CSUV_02_FL0W$  ( 2 ; ) 

VL5R0260A 

35 

Eg  Flow  (2) 

A. 2. 17 

I 

SSD 

“ a 

CSUV_H2_FL0W$(.2;) 

VL5R0270A 

36 

FC  Current  (3) 

A. 2.17 

I 

SSD 

V ci 
“ V-A 

CSFV_FC_CURRENT$  (.3  : ] 

VL5C0301A 

37 

02  Flow  (3) 

A.2.17 

I- 

SSD 

tp-  -<ri 

'o  C 

CSUV_02_FL0W$  (3  j ) 

VL5R0360A 

38 

H2  Flow  (3) 

A. 2. 17 

I 

SSD 

CSUV_H2_FL0W$ (3  j ) 

VL5R0370A 

39 

A3 

E 

i r‘i~' 

SSCJ3ELTA  THREE 

xb 

A3 

1*0  ' 

A4 

E 

C 

O' 

SSC  DELTA  FOUR 

At 

hi 

AL 

O 

X*-'. 

1*2 

^2 

! 

# £ 
V 

SSC_DELTA_ONE 

A1 

SSC  DELTA  TWO 

A2 

b3 

(Deleted) 

t3A 

(Deleted) 

Date:  10/16/79 

BOOK:  OFT  SM  Detailed  Design  Specification  Pa«e:  3-2-1-18-5 


TABLE  3.2.1.18-1  Fuel  Cell  Purge  (Cont'd) 


MODULE  DATA  LIST 


SOURCE/DESTINATION 


HAL  NAME 


MML 


REQT. 

SYMBOL 


sso 


'CSSB_CUR_AB1J$(9) 


V92X2106X 


10/16/79 

3.2.1.18-  5.2 


CjElD 


Move  Valid 
Switch  Position 
Measurements 
To  Save  Area 


IF 

Active  FCP 
Timer  f 0 
(FCP  Sequence 
In  Progress) 


Else 


^ Return 


Then 


Then 


if 

FCP  On 
Discrete 


DO  CASE 
On  Active 
FCP  Timer 


Else 


Hardware 
Indication 
Directing  FCP 
Sequence  To 
Continue 


if  FC 
GPC  Sequence 
Start  = Off 


PERFORM 

V Then 

Terminate  FCP 

t 

Sequence 

Fig.  3.2.1. 1.8-9 

FC  GPC  Sequence 
Start  = On  And 
FCP  02/H2  Purge 

Htrs  GPC  A On  = On 
And  (FCP1.2,  or  3 
Purge  VI  vs  GPC  A = 
True) 


— 

PERFORM 

CALL 

\ Then 

Initiate  FCP 

X Timer 

1 

Sequence 

Check 

Fig.  3.2.1.18-8 

Fig.  3.2.1.18-2 

T 


if  Auto  Purge  Start 
Discrete  Is  On  And 
Purge  Line  Heater 
Switch  Is  In  GPC 
Position  And  Any 
Fuel  Cell  Purge  Valve 
Switch  In  GPC  Position 


1 

CALL 
X Timer 
Check 

Fig.  3.2.1 .18-2 

X Timer 

2 

PERFORM 
Open  W Timer 
Check 

Fig.  3.2.1.18-3 

Open 
W Timer 

3 

PERFORM 
Y Timer  Check 
Fig.  3.2.1.18-4 

Y Timer 
4 

PERFORM 
Close  W Timer 
Check 

Fig.  3.2.1.18-5 

Close 
W Timer 

5 

PERFORM 
Z Timer  Check 
Fig.  3.2.1.18-6 

Z Timer 

P!,5wniC!3i!  m Of  THE 
ORIGIN  Mr  LAG  IV  io  i-Ov  I. 


Figure  3.2.1.18-1.  Fuel  Cell  Purge 


II? 


FCP  C>2  Vent  Line  Temp  \ 
>69°  F And  FCP  H2  \ 

Vent  Line  Temp  1 >79°  F / 
And  FCP  H2  Vent  Line  I 

Temp  2 > 40°  F / 


CALL 
Select  Fuel 
Cell 

Fig.  3.2. 1.1 8-7 


if 

FC  Selected  = 0 


Reset  Purge  Line  Heater  On 
Command  Indicators: 

« FCP  02/H2  Purge 

Htrs  GPC-A  On  = Off 
a FCP  02/H2  Purge  Htrs 

GPC-B  On  = Off 


LcP-CF?rnt\ -Th=n 

Deactivate  X 

Control  Timer  / 

Timer:Active 
FCP  Timer  = 0 

If  02  and  H2 

Line  Temperatures 
Are  Within  Limits 


Terminate  FCP  Sequence: 
a Turn  On  FCP  Purge 
Temp  Fail  Flag 
(Enable  Annunication) 
a Reset  Purge  Line  Heater 
On  Command  Indicators: 
FCP  O2/H2  Purge  Htrs 
GPCA  On  = Off 
FCP  O2/H2  Purge  Htrs 

GPCB  On  = Off 


If  X Timer 
Has  Expired 


Figure  3.2.1.18-2.  X Timer  Check 


10/16/79 

3.2.1.18-6 


SP  Current  Time 
5FCP  Control 
Timer 


IF 

CM 

O 

And 

h2 

And  Hj  Flow  (FC  Selected)  —[(2.652  x 10  •*)  x FC  Current  (FC  Selected  )]>A4 


Time  To  Verify 
Purge  Valve  Is 
Open? 


10/16/79 

3.2.1.18-7 


10/16/79 

3.2.1.18-8 


Figure  3.2.1.18-4.  Y Timer  Check 


ivSgPn 


10/16/79 

3.2.1.18-9 


10/16/79 

3.2.1.18-10 


/'  \ 

Figure  3.2.1.18-6.  Z Timer  Check 


\S? 


10/16/79 

3.2.1.18-11 


Figure  3.2.1.18-7.  Select  Fuel  Cell 


10/16/79 

3.2.1.18-12 


Figure  3.2.1.18-8.  Initiate  FCP  Sequence 


10/16/79 
3. 2.1. lb-13 


Figure  3.2.1.18-9.  Terminate  FCP  Sequence 
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3.2.1.19  Hydraulic  Fluid  Temperature  Control  ( SST_HYD_FLD__TEMP ) 

The  Hydraulic  Fluid  Temperature  Control  module  turns  the  three  hydraulic 
fluid  pumps  on  and  off  in  sequence,  based  on  the  monitoring  of  fluid  temperature 
sensors  in  each  of  the  three  hydraulic  systems. 

a.  Control  Interfaces  - his  module  is  CALL'd  by  the  Special  Processes 
Executive  (SSP_EXEC)  once  every  two  seconds. 

Invocation:  CALL  S ST_HYD_ FLD__TEMP 

b.  Input s - Inputs  to  this  module  are  specified  in  Table  3.2.1.19-1. 

c.  Process  Description  - The  control  flows  for  this  module  are  shown  in 
Figures  3.2.1.19-1  through  3.2.1.19-4*  When  this  module  is  first  called 
after  an  OPS  transition,  the  ’ hyd  fluid  init  flag'  is  ON  (set  by  OPS 
initialization /cleanup  module).  This  flag  and  the  annunciation  indicator 
are  both  turned  off.  Also,  the  total  priorities  assigned,  the  priority 
#1  pump  and  all  system  priorities  are  set  to  0 and  all  ON/OFF  command 
indicators  are  set  to  off. 


For  all  subsequent  calls  to  this  module,  the  I/O  status  of  each  switch 
position  measurement  is  checked.  If  valid,  that  measurement  value 
is  moved  to  a save  area;  otherwise  the  save  area  is  not  overlayed.  All 
subsequent  references  to  these  switch  measurement  values  are  from  the 
save  area,  thereby  ensuring  that  only  valid  (no  I/O  error)  values  are 
used.  Each  hydraulic  system  is  consecutively  processed  in  order  to 
establish  which  system,  is  any,  is  a candidate  for  having  its  circula- 
tion pump  turned  on  or  off.  If  the  circulation  pump  switch  is  in  the 
GPC  position  and  a priority  is  not  assigned  to  this  system,  temperature 
sensors  are  monitored  for  an  out-of-limits  low  condition.  The  next 
available  priority  is  assigned  to  this  system  if  one  or  more  of  its 
temperature  sensors  is  below  limits.  If  the  circulation  pump  switch 
is  not  in  the  GPC  position  and  the  system  being  processed  has  an 
assigned  priority,  the  circulation  pump  turn  off  function  is  performed. 
The  position  of  the  circulation  pump  switch  is  indicated  by  redundant 
measurements . 

After  all  hydraulic  systems  have  been  processed  as  described  above,  the 
system  with  priority  1 is  checked  for  pump  status. 

If  the  pump  has  been  commanded  on,  and  if  all  of  its  temperature  sensors 
are  out-of-limits  high,  or  the  minimum  allowable  continous  run  time  for 
the  operating  circulation  pump  is  exceeded  and  another  system  is  assigned 
a priority,  then  the  circulation  pump  turn  off  function  is  performed. 

If  the  pump  for  this  system  has  not  been  commanded  on,  the  circulation 
pump  turn  on  process  is  performed. 
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The  circulation  pump  turn  off  function  removes  the  priority  for  system, 
updates  priorities  for  all  other  systems,  sets  the  hydraulic  circulation 
annunciation  indicator  to  off,  and  sets  the  circulation  pump  ON/OFF 
command  indicators  to  OFF.  The  ON/OFF  command  indicators  are  redundant 
outputs  and  are  subsequently  processed  by  the  Special  Process  Data  Out 
(section  3.2.1.11)  to  command  the  circulation  pumps  on  or  off. 


The  circulation  pump  turn  on  process  is  as  follows: 

If  the  delay  time  (Z  minute  time)  has  elapsed,  check  to  see  if  any 
pump,  other  than  the  Priority  No.  1 pump,  is  on  (use  the  pump  pressure 
test).  If  no  other  pump  is  on,  command  the.  Priority  No.  1 pump  on  and 
set  the  X timer  to  the  earliest  pump  turn  off  time . Also  set  the 
hydraulic  circulation  pump  annunciation  indicator  to  OFF.  If  another 
pump  is  on,  set  the  hydraulic  circulation  pump  annuniciation  indicator 
to  ON. 


d. 

e. 

f. 


h. 


Outputs  - Outputs  from  this  module  are  specified  in  Table  3.2.1.19-1. 
Module  References  - None 
Module  Type  and  Attributes 
Type : External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism), 

Template  References 


D Include  Template  CSS_SPINB 

D Include  Template  CSS__SP0B 
D Include  Template  CSS_C0T 
D Include  Template  CSS_SP_CMT 
Error  Handling  - None 
Constraints  and  Assumptions  - None 


Special  Processes  Input  Buffer 
Special  Processes  Output  Buffer 
Constants  Table  - values 
Special  Processes  CMT 


TABLE  3.2.1.19-1  Hydraulic  Fluid  Temperature  Control 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1 

Hydr  Fluid  Iuit  Flag 

A. 2. 11 

I/O 

S2I 

CS0B_S?_HYDR_IN IT 

2 

Total  Prior  Assign 

E 

L 

SST_N  0_ASSN__PR 1 OP. 

3 

Prior  No.  1 Pump 

E 

L 

SST_N01_PUMP 

1*  . 

Hydr  Circ  Pump  Annun  Ind 

A. 2.16 

0 

SSD 

CS0B_SP0B_ANNUN__IND 

V92X0655X 

5 

Sys  1 Prior  No 

E 

L 

SST_PRI0R$ ( 1 ) 

6 

Sys  2 Prior  No 

E 

L 

SST_PRI0R$(2) 

7 

Sys  3 Prior  No 

E 

L 

SST_PRI0R$(3) 

8 

Deleted 

9 

XTIMER 

E 

L 

SSTJCTIMER 

10 

Z Minute  Time 

A.2.12 

I 

STM 

CSOV_COT_ZMIN_TIME 

V92W1676C 

11 

Z TIMER 

E 

L 

SST_ZTIMER 

12 

Hydr  Sys  1 Circ  Pump 
Auto  Enable  A -input 
location 

A.  2.  IT  ' 

I 

SSD 

CSSV_SPIHB_D3755$ ( 5 ) 

V58S01L0E 

13 

Hydr  Sys  1 Circ  Pump 
Auto  Enable  B -input 

A. 2. 17 

I 

SSD 

CSSV_SPIHB_D3601$ ( 11 ) 

V58S01L1E 

location 

iL 

Hydr  Sys  2 Circ  Pump 
Auto  Enable  A -input 
location 

A.  2. 1? 

I 

SSD 

CSSV_SPIIiB_D3577$  ( 7 ) 

V58S0210E 

15 

Hydr  Sys  2 Circ  Pump 
Auto  Enable  B -input  • 
location 

A. 2. IT 

I 

SSD 

CSSVJ3PIUB J336L  7$  ( 8 ) 

V58S0211E 

16 

Hydr  Sys  3 Circ  Pump 
Auto  Enable  A -input 

A. 2. IT 

I 

SSD 

CSSV_SPIHB_D3669$<  8 ) 

vsBsos^os 

’17 

18 

location 

Hydr  Sys  3 Circ  Pump 
Auto  Enable  B -input 
location 

A.  2.  IT 

I 

SSD 

CSSV_SPIRB__D37 ^ 1$  ( 5 ) 

VSSSOStlE 

H^dr  Sys  1 Temp  Sensor 
No.  1 

A. 2. 17 

I 

SSD 

CS0V_TEMP_SENS0R$ ( 1 ; 1 ) 

V58T9183A 

19 

Hydr  Sys  1 Temp  Sensor 
No.  2 

A. 2. 17 

I 

SSD 

CS0V_TEMP_SEHS0R$  ( 1 ; 2 ) 

V58TUL3A 

20 

Hydro  Sys  1 Temp  Sensor 
No.  3 

A. 2.  IT 

I 

SSD 

CS0V)TEMP_SENS0R$( 1 ; 3 ) 

V58T9186A 

os 

o 

© 

■ ■ 

© 

■n 


(A 


►a  a 
s>  S 

OQ 

a>  o 


u: 

ro 


(--• 

o 


t-* 

M3 

1 

LO 


C\ 

\ 

VO 


TABLE  3.2.1.19-1  Hydraulic  Fluid  Temperature  Control (Cont'd) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

21 

Hydr  Sys 
Ho.  It 

1 Temp  Sensor 

A. 2. 17 

I 

SSD 

CS0V_TEMP_SEHS0B$ ( 1 ; L ) 

22 

Hydr  Sys 
No.  5 

1 Tenrp  Sensor 

A. 2. 17 

I 

SSD 

CS0V_TEMPJ3ENS0R$ ( 1 ; 5 ) 

V58T9190A 

23 

Hydr  Sys 
No.  6 

1 Temp  Sensor 

A.  2. 17 

I 

SSD 

CS0V_TEMP_SENS0R$ ( 1 ; 6 ) 

V58T08L6A 

2b 

Hydr  Sys 
No.  7 

1 Temp  Sensor 

A. 2. 17 

I 

SSD 

CS0V_TEMP_SENS0R$ ( 1 ; 7 ) 

V58T9189A 

25 

Hydr  Sys 
No.  8 

1 Temp  Sensor 

A. 2. 17 

I 

SSD 

CS0V_TEMP_SENS0R$ ( 1 ; 8 ) 

V58T9173A 

26 

Hydr  Sys 
No.  9 

1 Temp  Sensor 

A. 2. 17 

I 

SSD 

CS0V_TEMP_SENS0R$ ( 1 ; 9 ) 

V58T91LLA 

27 

Hydr  Sys 
No.  10 

1 Temp  Sensor 

A.  2. 17 

I 

SSD 

CS0V_TEMP_SENS0R$( 1 ; 10 ) 

V58T9160A 

28 

Hydr  Sys 
No.  11 

1 Temp  Sensor 

A.  2. 17 

T 

J. 

SSD 

CS0V_TEMP_SENS0R$ ( 1 ; 11 ) 

V58T9262A 

29 

Hydr  Sys 
No.  12 

1 Temp  Sensor 

A. 2. 17 

I 

SSD 

CS0V_TEMP_SENS0R$ ( 1 j 12 ) 

V58T0159A 

30 

Hydr  Sys 
No.  13 

. 

1 Temp  Sensor 

A.2.17 

I 

SSD 

CS0V_TEMP_SEHS0R$ ( 1 ; 13 ) 

V58T9261A 

31 

Hydr  Sys 
No.  It 

1 Temp  Sensor 

A.  2. 17 

I 

SSD 

CS0V_TEMP_SENS0R$  ( 1 ; lL ) 

V58T0157.4 

32 

Hydr  Sys 
No.  15 

1 Temp  Sensor 

A.2.17 

I 

SSD 

CS0V_TEMP_SENS0R$ ( 1 ; 15 ) 

V58T0198A 

.33 

Hydr  Sys 
No.  16 

1 Temp  Sensor 

A.2.17 

I 

SSD 

CS0V_TEMP_SENS0R$ ( 1 ; 16 ) 

V58T1006A 

BOOK:  OFT  SM  Detailed  Design  Specification 


TABLE  3.2.1.19-1  Hydraulic  Fluid  Temperature  Control(Cont'd)  MODULE  DATA  LIST 


5C> 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/D  ESTIMATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

34 

Hydr  Sys  2 Temp  Sensor 
No.  1 

A. 2. 17 

I 

SSD 

CS0V_TEMP_SEHS0H$ ( 2 ; 1 ) 

V58T0296A 

35 

Hydr  Sys  2 Temp  Sensor 
No.  2 

A. 2. 17 

I 

SSD 

CS0V_TEMP_SENS0R$( 2 ;2  ) 

V58T9263A 

36 

Hydr  Sys  2 Temp  Sensor 
No.  3 

A. 2. 17 

T 

SSD 

CSO  V_TEMP_SENS0R$  ( 2 ; 3 ) 

V>8T926La 

37 

Hydr  Sys  2 Temp  Sensor 
No.  4 

A. 2. 17 

I 

SSD 

CS0V_TEMP_SENS0R$( 2 ;L ) 

V58T081+1A 

38 

Hydr  Sys  2 Temp  Sensor 
No.  5 

A.  2. 17 

i 

SSD 

CS0V_TEMP_SEHS0R$ ( 2 ; 5 ) 

V58T9236A 

39 

Hydr  Sys  2 Temp  Sensor 
No.  6 

A.  2. 17 

I 

SSD 

CS0V_TEMP_SENS0R$  ( 2 ; 6 ) 

V58T0288A 

40 

Hydr  Sys  2 Temp  Sensor 
No.  7 

A.  2. 17 

I 

SSD 

CS0V_TEMP_SENS0R$ ( 2 ; 7 ) 

V53T9165A 

^1 

b2 

Hydr  Sys  2 Temp  Sensor 
No.  8 

Hydr  Sys  2 Temp  Sensor 
No.  9 

* A 1*7 

n..  c. . x.  | 

A.  2. 17 

I 

I 

SSD  o # 

'-d 

SSD  Q £3 

? 5 

CS0V_TEMP_8ENS0R$ ( 2 ; 8 ) 
CS0V_jTEMP_SENS0R$  ( 2 ; 9 ) 

V56T0933A 

V58T0883A 

1*3 

Hydr  Sys  2 Temp  Sensor 
No.  10 

A.  2. 17 

I 

SSD  £ C\ 

s 

CS0V_TEMP_SENS0R$  ( 2 ; 10) 

V58T0257A 

■<  ’—A 

Hi 

1*1* 

Hydr  Sys  2 Temp  Sensor 
No.  11 

A. 2. 17 

I 

55  o 

O . 
Q ^ 

SSD  ^ 

CS0V_TEMP_SENS0R$ ( 2 ; 11 ) 

V58T92LLA 

b5 

Hydr  Sys  2 Temp  Sensor 
No.  12 

A. 2. 17 

• 

I 

SSD 

CSOV_TEMP_SEHSOR$ ( 2 ; 12 ) 

V58T0298A 

BOOK:  6FTSM  Detailed  Design  Specification 


TAB LE  3.2. 1.19-1  Hydraulic  Flui d Temperature  Control ( Cont * d ) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

k6 

Hydr  Sys  3 Temp  Sensor 
No.  1 

A. 2. 17 

I 

SSD 

CS0V_TEKP_S3NS0R$  ( 3 ; 1 ) 

V58T9351A 

kj 

Hydr  Sys  3 Temp  Sensor 
Wo.  2 

A. 2. 17 

I 

SSD 

CSOV_TEMP_SENSOR$( 3;2 ) 

V58T9352A 

1*8 

Hydr  Sys  3 Temp  Sensor 
Wo.  3 

A.  2. 17 

I 

SSD 

CSOV_TEMP_SENPOR$ ( 3 ; 3 ) 

V58T0845A 

1*9 

Hydr  Sys  3 Temp  Sensor 
Wo.  k 

A. 2. 17 

I 

SSD 

CSOV_TEMP_SENSOR$ ( 3 ; 4 ) 

V58T0842A 

50 

Hydr  Sys  3 Temp  Sensor 
Wo.  5 

A. 2. IT 

I 

SSD 

CS0V_TEMP_SENS0R$ ( 3 ;5 ) 

V58T9349A 

51 

Hydr  Sys  3 Temp  Sensor 
Wo.  6 

A.2.17 

I 

SSD 

CS0V_TEMP_SENS0R$ ( 3 ; 6 ) 

V58TD388A 

52 

Hydr  Sys  3 Temp  Sensor 
Wo.  7 

A. 2. 17 

I 

SSD 

CSOV_TEMP_SENSOR$  ( 3 ; 7 ) 

V58T0983A 

53 

Hydr  Sys  3 Temp  Sensor 
Wo.  8 

A.2.17 

I 

SSD 

CS0V_TEMP_SENS0R$ ( 3 ;8 ) 

V58T1359A 

54 

Hydr  Sys  3 Temp  Sensor 
Wo.  9 

A.2.17 

I 

SSD 

CS0V_TEMP_SEHS0R$ ( 3 ;9 ) 

V58T9361A 

55 

Hydr  Sys  3 Temp  Sensor 
Wo. 10 

A.2.17 

I 

SSD 

CS0V_TEMP_SENS0R$( 3;10l 

V58T0833A 

56 

Hydr  Sys  3 Temp  Sensor 
Wo.  11 

A.2.17 

I 

SSD 

CSOV_TEMP__SEHSOR$  ( 3 ; 11 ' 

V58T9344A 

57 

Hydr  Sys  3 Temp  Sensor 
Wo.  12 

A.2.17 

I 

SSD 

CSOV_TEMP_SENSOR$ ( 3 ; 12) 

V58T0398A 

58  ' 

Hydr  Sys  1 Temp  Lo  Lim 
Wo.  i 

A. 2. 12 

I 

STM 

CSOV_COT_LOLIM_TEMP$  (1,1) 

V92T1700C 

BOOK:  OFT  SM  Detailed  Design  Specification 


TABLE  3.2.1.19-1  Hydraulic  Fluid  Temperature  Control (Cont’d)  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

59 

Hydr  Sys 
Ho.  2 

1 Temp  Lo  Lim 

A. 2. 12 

I 

STM 

CS0V_C0T_L0LIM_TEMP$ (1,2) 

V92T1T02C 

6o 

Hydr  Sys 
Ho.  3 

1 Temp  Lo  Lim 

A. 2. 12 

I 

STM 

CSOV_COT__LOLIM_TEMP$  (1,3) 

V92T170UC 

6i 

Hydr  Sys 
No. 

1 Temp  Lo  Lim 

A. 2. 12 

I 

STM 

CSOV  COT  LOLIM  TEMP$(l,ll) 

V92T1706C 

62 

Hydr  Sys 
No.  5 

1 Temp  Lo  Lim 

A.  2. 12 

I 

STM 

CS0V_C0T_L0LIK_TEMP$(1,5 ) 

V92T1708C 

63 

Hydr  Sys 
No.  6 

1 Temp  Lo  Lim 

A. 2. 12 

I 

STM 

CS0V_C0T_L0LIM_TEMP$  (1,6) 

V92T1T10C 

6 L 

Hydr  Sys 
No.  T 

1 Temp  Lo  Lim 

A.  2. 12 

I 

STM 

CSOV_COT_LOLIM_TEKP$ ( 1 , 7 ) 

V92T1712C 

65 

Hydr  Sys 
No.  8 

1 Temp  Lo  Lim 

A.2.12 

I 

■ 

STM 

CS0V_C0T_L0LINTEMP$ (1,8) 

V92T171LC 

66 

Hydr  Sys 
No.  9 

1 Temp  Lo  Lim 

A. 2. 12 

I 

STM 

CS0V_C0T_L0LIM_TEMP$( 1,9) 

V92T1718C 

67 

68 

Hydr  Sys 
No.  10 

Hydr  Sys 
No.  11 

1 Temp  Lo  Lim 
1 Temp  Lo  lam 

A.2.12 

A.2.12  'p3  tri 

pp  ''X$ 

H # 

I 

I 

STM 

STM 

CS0V_C0T_L0LIM_TEMP$  (1,10) 
CS0V_C0T_L0LIM_TEMP$(1,11 ) 

V92T1T20C 

V92T1T22C 

69 

Hydr  Sys 
No.  12 

1 Temp  Lo  Lim 

A.2.12  % Q 

>->  O 

I 

STM 

CSOV_COT_LOLIM_TEMP$(  1,12 ) 

V92T172LC 

70 

71 

Hydr  Sys 
No.  13 

Hydr  Sys 
No.  lit 

1 Temp  Lo  Lim 
1 Temp  Lo  Lim 

A.2.12  ' C 

- „ -i 

A.2.12  CO  0 

I 

I 

STM 

STM 

. 

CSOV_COT_LOLIM_TEMP$  (1,13) 
CS0V_C0T_L0LIM_TEMP$  ( 1 ,lL  ) 

V92T1728C 

V92T1T30C 

O >-3 

LO 

ro 


f— 1 

o 


-4 
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TABLE  3.2.1.19-1  Hydraulic  Fluid  Temperature  Control  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

72 

Hydr  Sys 
Mo.  15 

1 Temp  Lo  Lim 

A.2.12 

I 

STM 

CS0V_C0T_L0LIM_TEMP$  (1,15) 

V92T1736C 

73 

Hyar  Sys 
No.  16 

1 Temp  Lo  Lim 

A. 2. 12 

I 

STM 

CS0V_C0T_L0LIM_TEMP$ ( 1 ,l6 ) 

V92T1738C 

7U 

Hydr  Sys 
No.  1 

2 Temp  Lo  Lim 

A.2.12 

I 

STM 

CS0V_C0T_L0LIM_TEMP$  (2,1) 

V92T1800C 

75 

Hydr  Sys 
No.  2 

2 Temp  Lo  Lim 

A.2.12 

i 

STM 

CS0Y_C0T_L0LIM_TEMP$  (2,2) 

Y92T1802C 

76 

Hydr  Sys 
No.  3 

2 Temp.  Lo  Lim 

A.2.12 

I 

STM 

CSOV  COT  LOLIM  TEMP$(2,3) 

' 

V92T1804C 

77 

Hydr  Sys 
No.  4 

2 Temp  Lo  Lim 

A.2.12 

I 

STM 

CSOV_COT_LOLIM_TEMP$  (2,4) 

V92T1806c 

78 

Hydr  Sys 
No.  5 

2 Temp  Lo  Lim 

A.2.12 

I 

STM 

CSOV_COT_LOLIM_TEMP$  (2,5) 

V92T1812C 

79 

Hydr  Sys 
No.  6 

2 Temp  Lo  Lim 

A.2.12 

I 

STM 

CS0V_C0T_L0LIM_TEMP$  (2,6) 

V92Tl8l4c 

80 

Hydr  Sys 
No.  7 

2 Temp  Lo  Lim 

A.2.12 

I 

STM 

CSOV_COT_LOLIM_TEMP$  (2,7) 

V92T1816C 

81 

Hydr  Sys 
No.  8 

2 Temp  Lo  Lim 

A.2.12 

I 

STM 

CS0V_C0T_L0LIM_TEMP$  (2,8) 

V92T1818C 

82 

Hydr  Sys 
No.  9 

2 Temp  Lo  Lim 

A.2.12 

I 

STM 

CSOV_COT_LOLIM_TEMP$  (2,9) 

V92T1820C 

83 

\ 

Hydr  Sys 
No.  10 

2 Temp  Lo  Lim 

A.2.12 

I 

STM 

CSOV_COT_LOLIM_TEMP$  ( 2 , 10) 

V92T1822C 

BOOK:  OFT  SM  Detailed  Design  Specification 


TABLE  3.2.1.19-1  Hydraulic  Fluid  Temperature  Control(Cont'd)  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOU  RCE/DESTI  NATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

8L 

Hydr  Sys  2 Temp  Lo  Lim 
No.  11 

A. 2. 12 

I 

STM 

CS0V_C0T_L0LIM_TEMP$  ( 2 , 11 ) 

V92T1830C 

85 

Hydr  Sys  2 Temp  Lo  Lim 
No.  12 

A. 2. 12 

I 

STM 

CSOV_COT_LOLIM_TEMP$  (2,12) 

V92T1832C 

86 

Hydr  Sys  3 Temp  Lo  Lim 
No.  1 

A. 2. 12 

I 

STM 

CSOV__COT_LOLIM_TEMP$  (3,1) 

V92T1900C 

87 

Hydr  Sys  3 Temp . Lo  Lim 
No.  2 

A. 2. 12 

I 

STM 

CS0V_C0T_L0LIM_TEMP$ (3,2) 

V92T1902C 

88 

Hydr  Sys  3 Temp  Lo  Lim 
No.  3 

A.  2. 12 

I 

STM 

CS0V_C0T_L0LIM_TEMP$  (3,3) 

V92T190LC 

89 

Hydr  Sys  3 Temp  Lo  Lim 
Ho.  k 

A.2.12 

I 

STM 

CS0V_C0T_L0LIM_TEMP$ (3,4) 

V92T1906C 

90 

Hydr  Sys  3 Temp  Lo  Lim 
No.  5 

A.2.12 

1 

STM 

CSOV_COT_LOLIM_TEMP$  (3,5) 

V92T1912C 

91 

Hydr  Sys  3 Temp  Lo  Lim 
No.  6 

A.2.12 

I 

STM 

CSOV_CCT_LOLIK_TEMP$  (3,6) 

Y92T191 kc 

92 

Hydr  Sys  3 Temp  Lo  Lim 
No.  T 

A.  2. 12 

I 

STM 

CSOV_COT_LOLIM_TEMP$(  3,  7) 

V92T1916C 

93 

Hydr  Sys  3 Temp  Lo  Lim 
No.  8 

A.2.12 

I 

STM 

CS0V_C0T_L0LIM_TEMP$  (3,8) 

V92T1918C 

91* 

Hydr  Sys  3 Temp  Lo  Lim 
No.  9 

A.2.12 

I 

STM 

CS0V_C0T_L0LIM_TEMP$  (3,9) 

V92T1920C 

95 

Hydr  Sys  3 Temp  Lo  Lim 
No.  10 

A.2.12 

I 

STM 

CS0V_C0T_L0LIM_TEMP$(  3, 10) 

V92T1922C 

96 

Hydr  Sys  3 Temp  Lo  Lim 
No.  11 

A.2.12 

I 

STM 

CSOV_COTJ50LIM_TEMP$(3,  11) 

V92T1928C 

BOOIHU  OFTSM  Detailed  Design  Specification 


TABLE  3.2.I.19-X  Hydraulic  Fluid  Temperature  Control  (Cont'd)  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

97 

Hydr  Sys 
No.  12 

3 Temp  Lo  Lim 

A.2.12 

I 

STM 

CS0V_COT_L0LIM_TEMP$.  (3,12) 

V92T1930C 

98 

Hydr  Sys 
No.  1 

1 Temp  Hi  Lim 

A. 2. 12 

I 

STM 

CS0V__C0T_KILIFI_TEMP$(  1,1) 

V92T1701C 

99 

Hydr  Sys 
No.  2 

1 Temp  Hi  Lim 

A.2.12 

I 

STM 

CS0V_C0T_HILIM_TEMP$  (1,2) 

V92T1703C 

100 

Hydr  Sys 
No.  3 

1 Temp  Hi  Lim 

A.2.12 

I 

STM 

CSOV_COT_HILIM_TEMP$  (1,3) 

V92T1705C 

101 

Hydr  Sys 
No.  k 

1 Temp  Hi  Lim 

A.2.12 

I 

STM 

CSOV_COT_HILIM_TEMP$  (1,2+) 

V92T1707C 

102 

Hydr  Sys 
No.  5 

1 Temp  Hi  Lim 

A.2.12  . 

I 

STM 

CSOV_COT_HILIM_TEMP$ (1,5) 

V92T1709C 

103 

Hydr  Sys 
No.  6 

1 Temp  Hi  Lim 

A.2.12 

I 

STM 

CS0V_C0T_HILIM_TEMP$  (1,6) 

V92T17HC 

10  t 

Hydr  Sys 
No.  7 

1 Temp  Hi  Lim 

A.2.12 

■ 

• I 

STM 

CSOV_COT_HILIM_TEMP$  (1,7) 

V92T1713C 

105 

Hydr  Sys 
Ho.  8 

1 Temp  Hi  Lim 

A.2.12 

I 

STM 

CSOV_COT_HILIM_TEMP$  (1,8) 

V92T1715C 

106 

Hydr  Sys 
No.  9 

1 Temp  Hi  Lim 

A.2.12 

I 

STM 

CS0V_C0T_HILIM_TEMP$  ( 1 ,9) 

V92T1719C 

107 

Hydr  Sys 
No.  10 

1 Temp  Hi  Lim 

A.2.12 

I 

STM 

CSOV_COT_HILIM_TEMP$  ( 1 ,10  ) 

V92T1721C 

108 

Hydr  Sys 
No.  11 

1 Temp  Hi  Lim 

A.2.12 

I 

STM 

CS0V_C0T_HILIM_TEMP$(1,11  ) 

V92T1723C 

109  • 

Hydr  Sys 
No.  12 

1 Temp  Hi  Lim 

A.2.12 

I 

STM 

CSOV_COT_HILIM_TEMP$ (1,12) 

V92T1725C 

110 

Hydr  Sys 
Ho.  13 

1 Temp  Hi  Lim 

A.2.12 

I 

STM 

CSO  V_COT_HILIM_TEMP$  (1,13) 

V92T1729C 

' 111 

Hydr  Sys 
No.  it 

1 Temp  Hi  Lim 

A.2.12 

I 

STM 

CSOV_COT_HILIM_TEMP$ ( 1 , 1 L ) 

V92T1731C 
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TABLE  3.2.1.19-1  Hydraulic  Fluid  Temperature  Control  (Cont'd)  j^qqule  DATA  LIST 


it 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTI  NATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

112 

Hydr  Sys  1 Temp  Hi  Lim 
No.  15 

A.  2. 12 

STM 

C S 0V_C0T_H  I LIM_TEMP $ ( 1 , 1 5 ) 

V92T17370 

113 

Hydr  Sys  1 Temp  Hi  Lim 
No.  16 

A. 2. 12 

I 

STM 

CS0Y_C0T_HILIM_TEMP$(1, l6) 

V92T1739C 

llh 

Hydr  Sys  2 Temp  Hi  Lim 
No.  1 

A. 2. 12 

I 

STM 

CS0V_C0T_HILIM_TEMP$(  2,1) 

V92T1301C 

115 

Hydr  Sys  2 Temp  Hi  Lim 
No.  2 

A.  2. 12 

I 

STM 

CS0V_C0T_HILIM_TEMP$  (2,2) 

V92T1803C 

116 

Hydr  Sys  2 Temp  Li  Lim 
No.  3 

A.  2. 12 

I 

STM 

CS0V_C0T_HILIM_TEMP${  2,3) 

V92T1805C 

117 

Hydr  Sys  2 Temp  Hi  Lim 
No.  b 

A. 2. 12  , 1 : 

I ' 

STM 

CSOV_COT_HILIM_TEMP$  ( 2 , L ) 

V92T1807C 

118 

Hydr  Sys  2 Temp  Hi  Lim 
No.  5 

A.2.12 

I 

STM 

CSOV_COT_HILIM_TEMP$  (2,5) 

V92T1813C 

119 

Hydr  Sys  2 Temp  Hi  Lim 
No.  6 

A.  2. 12 

I 

STM 

CS0Y_C0T_HILIM_TEMP$  (2,6) 

V92T1815C 

120 

Hydr  Sys  2 Temp  Hi  Lim 
No.  7 

A.2.12 

I 

STM 

CS0V_C0T_HILIM_TEMP$(2,T) ■ 

V92T1817C 

121 

Hydr  Sys  2 Temp  Hi  Lim 
No.  8 

A.2.12 

I 

STM 

CS0V_C0T_HILIM_TEMP$  (2,8) 

V92T1819C 

122 

Hydr  Sys  2 Temp  Hi  Lim 
No.  9 

A.2.12 

I 

STM 

CS0V_C0T_HILIM_TEMP$  (2,9) 

V92T1821C 

123 

Hydr  Sys  2 Temp  Hi  Lim 
No.  10 

. 

A.2.12 

I 

STM 

CSOV_COT_HXLIM_TEMP$ (2,10) 

V92T1823C 
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TABLE  3.2.1.19-1  Hydraulic  Fluid  Temperature  Control  (Cont’d)  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

12k 

Hydr  Sys 
Ho.  ll 

2 Temp  Hi  Lim 

A. 2. 12 

I 

STM 

CS0V_C0T_HILIM_IEMP$ (2,11) 

V92T1831C 

125 

Hydr  Sys 
No.  12 

2 Temp  Hi  Lim 

A. 2. 12 

I 

STM 

CS0V_C0T_HILIMJTEMP$  (2,12) 

V92T1833C 

126 

Hydr  Sys 
No.  1 

3 Temp  Hi  Lim 

A. 2. 12 

I 

STM 

CS0V_C0T_HILIM_TEMP$ (3,1) 

V92T1901C 

127 

Hydr  Sys 
No.  2 

3 Temp  Hi  Lim 

A.2.12 

I 

STM 

CSOV_C0T_HILIM_TEMP$ (3,2) 

V92T1903C 

128 

Hydr  Sys 
No.  3 

3 Temp  Hi  Lim 

A.2.12 

I 

STM 

CS0V_C0T_EILIM_TEMP$  (3,3) 

V92T1905C 

129 

Hydr  Sys 
Ho.  1* 

3 Temp  Hi  Lim 

A.2.12 

I 

STM 

CSOY_COT_HILIM_TEMP$  (3,1) 

V92T1907C 

130 

Hydr  Sys 
No.  5 

3 Temp  Hi  Lim 

A.2.12 

I- 

STM 

CSOV_COT_HILIMJ?EMP$(3,5  ) 

V92T1913C 

131 

Hydr  Sys 
No.  6 

3 Temp  Hi  Lim 

A.2.12 

I 

STM 

CSOV_COT_HILIM_TEMP$(3,6  ) 

V9.2T1915C 

132 

Hydr  Sys 
No.  7 

3 Temp  Hi  Lim 

A.2.12 

I 

STM 

CSOV_COT_HILIM_TEMP$(3,7  ) ' 

V92T1917C 

133 

Hydr  Sys 
No.  8 

3 Temp  Hi  Lim 

A.2.12 

I 

STM 

CS0V_C0T_HILIM_TEMP$  (3,6) 

V92T1919C 

13l* 

Hydr  Sys 
No.  9 

3 Temp  Hi  Lim 

A.2.12 

I 

STM 

CSOV_COT_HILIM_TEMP$(3,9) 

V92T1921C 

135 

Hydr  Sys 
No.  10 

3 Temp  Hi  Lim 

A.2.12 

I 

STM 

:S0V_C0T_HILIM_TEMP$(  3,10 ) 

V92T1923C 
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TABLE  3*2.1.19-1  Hydraulic  Fluid  Temperature  Control  (Cont’d)  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATIOM 

HAL  NAME 

MMl 

REOT. 

SYMBOL 

136 

Hydr  Sys  3 Temp  Hi  Lim 

A. 2. 12 

I 

STM 

CSOV  COT  KILIM  TEMP$(3.1l) 

V92T1929C 

No.  11 

137 

Hydr  Sys  3 Temp  Hi  Lim 

A. 2. 12 

I 

STM 

CSOV  COT  HILIM  TEMPS (3,12) 

V92T1931C 

No.  12 

138 

Hydr  Sys  1 Circ  Pump 

A. 2. 16 

0 

SSD 

CSSB  SPOB  D10l400$(l0) 

V58K0142Y 

On/Off  Command  Ind-A 

139 

Hydr  Sys  1 Circ  Pump 

A. 2. 16 

0 

SSD 

CSSB  SPOB  D12l400$(10) 

V58K0143Y 

On/Off  Command  Ind-B 

l40 

Hydr  Sys  2 Circ  Pump 

A. 2. 16 

0 

SSD 

CSSB  SPOB  D10l400$(ll) 

V58K0242Y 

On/Off  Command  Ind-A 

1L1 

Hydr  Sys  2 Circ  Pump 

A. 2. 16 

0 

SSD 

CSSB  SPOB  D12l400$(ll) 

V58K0243Y 

On/Off  Command  Ind-B 

O 

ikz 

Hydr  Sys  3 Circ  Pump 

A. 2. 16 

0 

SSD 

8 g 

CSSB  SPOB  D10l400$(12) 

V58K0342Y 

On/Off  Command  Ind-A 

143 

Hydr  Sys  3 Circ  Pump 

A. 2.  ±6 

0 

SSD 

2*  0 

> B 

CSS3  SPOB  D12l400$(l2) 

V58K0343Y 

144 

On/Off  Command  Ind-3 

!-<  C5 

- 0 

Hydr  Svs  1 Circ  Pump 

A.  2. 17 

T 

SSD 

*-d 

CSOV  PUMP  PRESS$(l) 

vs8po"i  3ta 

145 

Press 

0 s 

Hydr  Sys  2 Circ  Pump 

A. 2. 17 

I 

SSD 

SJ  3 

CSOV  PUMP  PRESS$(2) 

V58P023TA 

Press 

s— < 

146 

Hydr  Sys  3 Circ  Pump 
Press 

A. 2. 17 

I 

SSD 

^ § 

CSOY_PUMP_PRESS$  ( 3 ) 

V58P0337A 

O 

147 

Hydr  Sys  1 Press  Lo  Lim 

A.  2. 12 

I 

STM 

-2  H 

El 

COT_LOLIM_PRESS (1 ) 

V92P1742C 

148 

Hydr  Sys  2 Press  Lo  Lim 

A.2.12 

I 

STM 

C0T_L0LIM_FRESS (2 ) 

V92P1842C 

149 

Hydr  Sys  3 Press  Lo  Lim 

A. 2. 12 

I 

STM 

C0T_I0LIM_PRESS(3) 

V92P1942C 

150 

SP  Current  Time 

A. 2. 11 

I 

SS? 

CSSV  SP  CURRENT  TIME 

V91M1999P 
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TABLE  3.2.1.19-1  Hydraulic  Fluid  Temperature  Control  (Cont'd)  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOU  RCE/DESTI  NATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

151 

Temp  Sensor  Count 

E 

L 

SST_TEMP_COUHT 

152 

Hydr  Pump  Index  (i) 

E 

L 

SST__I 

153 

Hydr  Sys  1 Circ  Pump  Autc 
Enable  A-save  location 

A. 2. IT 

I 

SSD 

CSOV_AUTO_ENABLE_A$ ( 1 ; ) 

151* 

Hydr  Sys  1 Circ  Pump  Autc 
Enable  B-Save  location 

A. 2. IT 

I 

SSD 

CSOV_AUTO_EHABLE_B$  ( 1 ; ) 

155 

Hydr  Sys  2 Circ  Pump  Autc 
Enable  A-Save  location- 

• A.  2.  IT 

I 

SSD 

CSOV_AUTq_ENABLE_A$ ( 2 ; ) 

156 

Hydr  Sys  2 Circ  Pump  Autc 
Enable  B-Save  location 

A. 2. IT 

I 

SSD 

CSOV_AUTO_EHABLE_B$  ( 2 ; ) 

157 

Hydr  Sys  3 Circ  Pump  Autc 
Enable  A-Save  location 

A. 2. IT 

I 

SSD 

CSOV_AUTO_EHABLE_A$ ( 3 ; ) 

158 

Hydr  Sys  3 Circ  Pump  Autc 
Enable  B-Save  location 

A.2.1T 

I 

SSD 

CSOV_AUTO_ENABLE_B$  ( 3 ; ) 

159 

Hydr  Sys  1 X Minute  Time 

A.2.12 

I 

STM 

CSOV_COT_XMIN_TIME$(.l:  ) 

V92W17MC 

160 

Hydr  Sys  2 X Minute  Time 

A.  2. 12 

I 

STM 

CSOV_COT_XMIN_TIME$  (.2:1 

V92W1715C 

l6l 

Hydr  Sys  3 X Minute  Time 

A.2.12 

I 

STM 

CSOV_COT_XMIH_TIME$  (.3 : 1 

V92W17WC 
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Decrement 
Total  Prior 
Assign  By  1 


Figure  3.2.1.19-2. 


Circ  Pump  Turn  OFF 


Return 
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Figure  3.2.1.19-3.  Circ  Pump  Turn  ON 
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Obtain  Number  Of 
Input  Temp  Sensors 
For  System  I From 
Temp  Sensor  Count 


DO  FOR  > 
All  Input  Temp 
Sensors  For  Sys  I 
While  Hydr  Fluid 
Init  Flag  Is  Off  t 


- \ 

Hydr  Sys  ! Temp  \ Then 

Set  Hydr 

Sensor  < Hydr  Sys  / 
1 Temp  Lo  Lim  / 

Flag  To  On 

Set  Hydr 
Fluid  Init 
Flag  To  Off 


Increment 
Total  Prior 
Assign  By  1 


Set  Sys  I Prior 
No.  Equal  To- 
Total  Prior 
Assign 


1_F 

Sy  s I 
Prior  No. 
= 1 


Set  Prior 
No.  1 Pump 
To  I 


Figure  3.2.1.19-4.  Priority  Assignment  Check 


Set  Z-Timer 
To  SP  Current 
Time  + Z-Minute 
Time 
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3.2.1.20  Payload  Bay  Doors  ( SSB_PL_BAY_D00RS ) 

The  Payload  Bay  Doors  (PBD)  module  executes  cyclically  to  open  and  close  the 
payload  hay  doors  and  their  associated  latches. 

a.  Control  Interface  - The  Payload  Bay  Doors  module  is  CALL'ed  hy  the  Special 
Processes  Executive  once  every  ^00  milliseconds  while  operating  in  SM  OPS  202. 

Invocation:  CALL  SSB_PL_BAY_D00RS 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3.2.1.20-1. 

c.  Process  Description  - The  control  flows  for  this  module  are  shown  in 
Figures  3.2.1.20-1  through  3.2.1.20-25.  The  Payload  Bay  Doors  module 
operates  in  two  basic  modes,  "auto"  and  "manual".  The  "auto"  mode  exe- 
cutes all  the  steps  necessary  to  fully  open  or  close  the  payload  bay 
doors.  In  the  "manual"  mode,  desired  latch  group(s)  or  door(s)  are 
specified  individually  to  be  opened  or  closed.  The  above  sequences  are 
controlled  from  the  PBD  display  and  the  three  position  PBD  control 
switch  ("open",  "stop"  and  "close"). 

■> 

The  Payload  Bay  Doors  module  first  determines  if  the  power  to  drive  the 
motors  for  the  latch  groups  and  doors  should  be  turned  on  or  off.  If  so, 
commands  are  enabled  to  turn  the  power  on  or  off  as  desired.  In  addition, 
if  the  request  is  power  off,  an  indicator  is  set  to  cause  the  PBD  cyclic 
to  turn  off  the  reset  masks  for  the  power  enable /disable  ’ B'  commands 
during  the  next  execution  cycle.  The  position  of  the  hardware  PBD  control 
switch  is  then  determined  and  made  available  for  display.  A capability  is 
provided  to  override  the  hardware  PBD  control  switch  position  by  item  entry 
on  the  PBD  display.  If  this  option  is  in  effect,  the  hardware  switch  posi- 
tion will  be  overlayed  by  the  item  entry  switch  position.  The  above  pro- 
cessing is  performed  on  each  execution.  Here  a check  is  made  to  determine 
if  a full  PBD  execution  is  needed.  This  is  done  in  the  following  manner. 

If  the  full  execute  flag  is  on  or  the  position  of  the  PBD  control  switch 
has  changed  since  the  last  execution,  then  the  remainder  of  this  module 
is  executed.  Otherwise,  it  is  bypassed  and  the  end  of  program  is 
executed.  If  the  remainder  of  this  module  needs  to  be  executed,  then 
the  feedback  status  of  each  latch  group  and  door  is  computed  and  made 
available  for  display.  Then  the  position  of  the  PBD  control  switch  is 
examined.  If  the  switch  is  in  the  "stop"  position,  a process  is  ex- 
ecuted to  determine  if  a new  sequence  has  been  selected.  Sequence  se- 
lection is  done  by  the  Payload  Bay  Doors  Item  Processor  (Section  3-3.5) 
and  executes  asynchronously  to  the  Payload  Bay  Doors  cyclic  processor. 

The  "auto"  mode  flag  is  turned  on  if  a manual  sequence  is  selected.  If 
the  switch  position  is  "open"  or  "close",  the  mode  flags  are  tested  to 
determine  the  type  of  processing  to  be  performed.  The  auto  sequence 
enables  the  commands  to  open  or  close  the  payload  bay  doors  and  latches 
in  a predefined  order.  Certain  pairs  of  latch  groups  are  opened  or 
closed  concurrently.  If  feedback  signals  indicating  open  or  close  com- 
pletion are  not  received  before  a predefined  length  of  time,  a fail  in- 
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dicator  is  set  and  annunciation  is  performed.  If  the  "manual"  mode  flag 
is  on,  commands  are  enabled  to  open  or  close  individual  latch  groups  or 
doors  specified  by  items  entered  from  the  PBD  display.  The  initial  item 
must  be  entered  when  the  PBD  control  switch  is  in  the  "stop"  position. 
Subsequent  manual  items  can  be  entered  with  the  switch  in  any  position. 

After  the  commands  are  issued,  no  monitoring  of  them  is  done  and  no  fail 
indications  are  given. 

If  the  PBD  control  switch  is  returned  to  the  "stop"  position  during  an 
"auto"  sequence,  the  sequence  is  considered  suspended.  All.i  commands  : which  have 
not  been  verified  shall  be  terminated.  The  sequence  shall  continue, from  this 
point  when  the  PBD  control  switch  is  returned  to  the  original  "open"  or 
"close"  position.  The  terminated  commands  shall  be  reenabled  and  the 
timer  for  fail  indication  shall  be  reset.  If  the  PBD  control  switch  is 
returned  to  a different  position  other  than  the  original,  e.g.  during  an 
"auto"  open  sequence,  the  PBD  control  switch  is  turned  to  "stop"  then 
returned  to  the  "close"  position,  the  appropriate  commands  shall  be  en- 
abled to  perform  the  "new"  sequence  and  the  timer  for  fail  indication  is 
reset.  In  manual  mode,  return  of  the  PBD  control  switch  to  the  "stop" 
position  terminates  all  commands  enabled  for  the  selected  options.  A 
return  to  the  "open"  or  "close"  position  for  the  "stop"  position  will 
cause  the  terminated  commands  to  be  reenabled  provided  the  corresponding 
options  are  still  selected. 

When  open  or  close  commands  are  enabled  or  disabled  during  an  auto  sequence, 
entries  are  set  or  reset  in  an  internal  array  called  the  commands  enabled 
array  to  maintain  the  status  of  all  the  commands  issued.  This  internal 
array  facilitates  the  check  to  determine  if  commands  have  been  issued  for 
the  current  latch  group  or  door. 

When  the  PBD  contro  switch  is  in  the  "open"  or  "close"  position,  an 
Event  is  set  in  the  User  Interface  Compool  Table  CZ1_C0MM0N  to  inhibit 
OPS /Mode  termination.  Any  request  to  terminate  will  be  rejected 
and  a class  5 error  message  will  be  output.  When  the  control  switch  is  in 
the  "STOP"  position,  the  event  is  reset  in  CZ1_C0MM0N  to  enable  normal  OPS/ 
Mode  transition. 

When  the  Payload  Bay  doors  module  has  completed,  it  checks  an  indicator  to 
determine  if  it  has  commands  to  output.  If  so,  the  special  process  data 
Out  Module  is  CALLED  to  perform  this  task. 

Only  parameters  with  valid  input  status  are  used  in  the  sequence  and  made 
available  for  display  and  downlist. 

The  following  chart  is  a matrix  that  shows  what  events  cause  PBD  process- 
ing indicators  and  flags  to  be  reset : 
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d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3.2.1.20-1. 

e . Module  References 

Process  Section  Reference 

Special  Processes  Data  Out  3.2.1.11  CALL 

f . Module  Type  and  Attributes : 


Type:  External  Procedure 

Attributes:  Default  (.serially  reusable  with  no  protective  mechanism), 

g.  Template  References 


D INCLUDE  TEMPLATE 
D INCLUDE  TEMPLATE 
D INCLUDE  TEMPLATE 
D INCLUDE.  TEMPLATE 
D INCLUDE  TEMPLATE 
D INCLUDE  OPSTMACS 
D INCLUDE  TEMPLATE. 


CCS__C0T 
CCS_SPINB 
CCS_SP0B 
CCS_SP__CMT 
CSB  PBD  CMT 


Constants  Table  (.COT)  - Value 
Special  Processes  Input  Buffer  (S.PINB) 
Special  Processes  Output  Buffer  (SPOB) 
Special  Processes  CMT 
Payload  Bay  Doors  CMT 
OPS  Transition  Macros 


SSO  SP  DATA  OUT  , SP  Data  Out 


h. .  Error  Handling  - None 

i . Constraints  and  Assumptions  - None 


TABLE  3.2.1.20-1  Payload  Bay  Doors  MODULE  DATA  LIST 


if 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1. 

Power  On  Item 

A. 2. 11, D. 13 

I/O 

SBD , S2I , CRT , DL 

CSBB  POWER  ON  OFF 
ITEMf(l) 

V93X5830X 

2. 

Power  Off  Item 

A. 2. 11, D. 13 

I/O 

SBD,S2I,CRT,DL 

CSBB  POWER  ON  OFF 

V93X5831X 

ITEM$(2) 

3. 

Auto  Mode  Item 

A. 2. 11, D. 13 

I/O 

SBD,S2I,CRT,DL 

CSBB  AUTO  MODE 

V93X5800X 

ITEM 

It. 

Manual  Mode  Items 
(Items  5 thru  14) 

A.  2. 11, D.  13 

I/O 

SBD,S2I ,CRT,DL 

5. 

Centerline  Latch  Group 

A.  2. 11,  D.  13 

I/O 

SBD , S2I , CRT , DL 

CSBB  MANUAL  MODE 

V93X5801X 

5-8  Item 

ITEMS$(L) 

6. 

Centerline  Latch  Group 

A. 2. 11, D. 13 

I/O 

SBD,S2I,CRT,DL 

CSBB  MANUAL  MODE 

V93X5802X 

9-12  Item 

ITEMS$(5) 

7. 

Centerline  Latch  Group 

A. 2. 11, D. 13 

I/O 

SBD , S2I , CRT ,DL 

CSBB  MANUAL  MODE 

V93X5803X 

1-L  Item 

ITEMS$( 6) 

8. 

Centerline  Latch  Group 

A.  2. 11, D.  13 

I/O 

SBD , S2I , CRT , DL 

CSBB  MANUAL  MODE 

V93X580LX 

13-16  Item 

ITEMS$(  7) 

9- 

Right  FWD  BKHD  Latch 

A.  2. 11  ,D.  13 

I/O 

SBD , S2I , CRT ,DL 

CSBB  MANUAL  MODE 

V9 3x5 81 OX 

O # 
Sd  Kl. 

O # 
11 

Group  Item 

ITEMS$(  8) 

10. 

Right  APT  BKHD  Latch 

A.  2. 11,D.13 

I/O 

SBD , S2I , CRT , DL 

CSBB  MANUAL  MODE 

V93X5811X 

11. 

Group  Item 
Right  PBD  Door 

A. 2. 11 ,D. 13 

I/O 

SBD,S2I,CRT,DL 

ITEMS$(  9) 

CSBB  MANUAL  MODE 

V93X5812X 

Item 

ITEMS  $ (lQ  ) 

12. 

Left  FWD  BKHD  Latch 

A.  2. 11, D. 13 

I/O 

SBD , S2I , CRT , DL 

CSBB  MANUAL  MODE 

793X5819X 

Group  Item 

ITEMS$(n) 

13. 

Left  APT  BKHD  Latch 

A.  2. 11, D. 13 

I/O 

SBD , S2I , CRT ,DL 

CSBB  MANUAL  MODE 

V93X5820X 

w ^ 

Group  Item 

ITEMS$  (l2  ) 

14. 

Left  PBD  Door  Item 

A.  2. 11 ,D. 13 

I/O 

SBD , S2I , CRT ,DL 

CSBB  MANUAL  MODE 

793X5821X 

VTj  % 

ITEMS$(-13) 

83 

5d  £ 

/ 

t=J 
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TABLE  3.2.1.20-1  Payload  Bay  Doors  (Cont'd) 


# 

ITEM 

DESCRIPTOR 

ACT 

15- 

Switch  Bypass  Item 

A.2.11,  D.13 

1/0 

16. 

Open  Item 

A. 2. 11,  D.  13 

1/0 

17- 

Stop  Item 

A.2.11,  D.13 

I/O 

18. 

Close  Item 

A.2.11,  D.13 

1/0 

19. 

Control  Switch  Position 
Open  And  Close  Feedback 
Discretes  (items  20 
through  27) 

A. 2.17 

1/0 

19A 

Parent  Feedback  1 From 
PF01.  Contains  Discrete 
Listed  below: 

22,  26,  45,  47,  50,  52, 
53,  55,:58,  6l. 

AI2.17 

I/O 

19B 

Parent  Feedback  1 from 
PF02.  Contains  Discretes 
Listed  Below: 

20,  24,  46,  48,  49,  51, 
54,  56,  59,  62. 

A.  2.17 

1/0 

19C 

Parent  Feedback  2 from 
PF0  1.  Contains  Discrete 
Listed  Below: 

21,  25,  63,  65,  67,  69, 
72,  73,  76,  80. 

A.2.17 

I/O 

19D 

Parent  Feedback  2 from 
PF02.  Contains  Discretes 
Listed  “Below: 

23,  27,  64,  66,  68,  70, 
71,  75,  78,  79- 

A.  2. 17 

1/0 

19E 

Parent  Feedback  3 from 
PF01.  Contains  Discretes 
Listed  Below: 

29,  31,  33,  35,  37,  39, 
42,  44,  74,  77- 

A.2.17 

1/0 

19F 

Parent  Feedback  3 from 
PF02.  Contains  Discretes 
Listed  Below: 

30,  32,  34,  36,  38,  40, 
41,  43,  57,  60. 

A.2.17 

1/0 

20 


Control  Switch  Open 
Position  A 


A. 2.17 


I/O 


MODULE  DATA  LIST 


SOURCE/DESTINATION 


SBD,CRT,DL 

SBD,CRT,DL 
SBD,CRT,DL 
SBD,CRT,DL 
SSD, CRT, DL 

SSD,  CRT,  DL 
SSD,  CRT,  DL 
SSD, CRT, DL 
SSD , CRT  ,DL 


SSD, CRT, DL 


SSD, CRT, DL 


SSD, CRT, DL 


HAL  NAME 

MML 

CSBB_SWITCH_BYPASS_ITEM 

V93X58l4x 

CSBB_PBD_OPEB  ITEM 

V93X5815X 

CSBB_PBD_STOP_ITEM 

V93X5816X 

CSBB_PBD_CLOSE_ITEM 

V9 3X581 7X 

V72K3221Y 

CSSV_SPIHB_D100300 

CSSV_SPINB  D120300 

cssv_spinb_dioo6oo 

CSSV_SPIJJB_D120600 

CSSV_SPINB_D100900 

CSSV_SPIMB_D120900 

CSBB_PF02_INPUT_1$  ( 8 ) 

V72K3220Y 

REQT. 

SYMBOL 


TABLE 


3.2.1.20-1  Payload  Bay  Doors  (Cont;d) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOU  RCE/DESTI N ATI  ON 

HAL  NAME 

MML 

REQT. 

SYMBOL 

21 

Control  Switch  Open 
Position  B 

A. 2. 17 

I/O 

SSD,CRT,DL 

• 

CSBB_PF01_IHPUT_2$  ( 8 ) 

. 

V72K3221Y 

c r' 

O >'j 

V"'~ 

% 

yP"  ; — '■ 

r-  ^ 

v-O  ^ 

* 

'■  .T  CL 

°°  ° 
'n$ 

8 ^ 
^ t=J 

m 

© 


•• 


© 


© 

rt* 

a) 


O 

fD 


« 

fi* 

o' 

s 


0 ^ 

1 

ON 


TABLE  3.2.1.20-1  Payload  Bay  .Doors  (Cont'd)  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

22. 

Control  Switch  Open 

A.2.1T 

I/O 

SSD, CRT, DL 

CSBB  PF01  INPUT  1 $(8) 

V72K3222Y 

Position  C 

23. 

Control  Switch  Open 

A.  2. IT 

I/O 

SSD, CRT, DL 

CSBB  PP02  INPUT  2 $(8) 

V72K3223Y 

Position  D 

2k. 

Control  Switch  Close 

A.  2. 17 

I/O 

SSD  , CRT , DL 

CSBB  PF02  INPUT  1 $(9) 

V72K3230Y 

Position  A 

25. 

Control  Switch  Close 

A.2.17 

I/O 

SSD , CRT ,DL 

CSBB  PFOl  INPUT  2 $(9) 

V72K3231Y 

Position  B 

26, 

Control  Switch  Close 

A.  2. 17 

I/O 

SSD, CRT, DL 

CSBB  PFOl  INPUT  1 $(9) 

V72K3232Y 

Position  C 

27. 

Control  Switch  Close 

A.2.17 

I/O 

SSD, CRT, DL 

CSBB  PF02  INPUT  2 $(9) 

V72K3233Y 

Position  D 

■ 

• 

28. 

PBD  Open/Close  Feedback 
Discretes  (items  pp 
thru  8o) 

A.2.17 

I/O 

SSD, CRT, DL 

29. 

Centerline  Latch  Group 

A.2.17 

I/O 

SSD, CRT, DL 

CSBB  PFOl  INPUT  3 $(5) 

V37X3390Y 

5-8  Open  Indicator  1 

30. 

Centerline  Latch  Group 

A.2.17 

I/O 

SSD, CRT, DL 

CSBB  PF02  INPUT  3 $(5) 

V37X3391Y 

5-8  Open  Indicator  2 

31. 

Centerline  Latch  Group 

A.2.17 

I/O 

SSD, CRT, DL 

CSBB  PFOl  INPUT  3 $(6) 

V37X3395Y 

5-8  Close  Indicator  1 

32. 

Centerline  Latch  Group 

A.2.17 

I/O 

SSD, CRT, DL 

CSBB  PF02  INPUT  3 $(6} 

V37X3396Y 

5-8  Close  Indicator  2 

o & 

i— * * 

33. 

Centerline  Latch  Group 

A.2.17 

I/O 

SSD, CRT, DL 

CSBB  PFOl  INPUT  3 $(8) 

V37X3L05Y 

9-12  Open  Indicator  1 

V*  ^ 

3L. 

Centerline  Latch  Group 

A.2.17 

I/O 

SSD,CRT,DL 

CSBB  PF02  INPUT  3 $(8) 

V37X3L06Y 

Cl 

<Z 

> r 

c 

35- 

9-12  Open  Indicator  2 
Centerline  Latch  Group 

A.2.17 

I/O 

SSD, CRT, DL 

CSBB  PFOl  INPUT  3 $(7) 

V37X3LOOY 

< 

) 

9-12  Close  Indicator  1 

^ r 

36. 

c 

-< 

Centerline  Latch  Group 

A.2.17 

I/O 

SSD, CRT, DL 

CSBB  PF02  INPUT  3 $(7) 

V37X3lt01Y 

Q C 

9-12  Close  Indicator  2 

« ; 

'i 

37. 

Centerline  Latch  Group 

A.2.17 

I/O 

SSD, CRT, DL 

CSBB  PFOl  INPUT  3 $(3) 

V37X3330Y 

CQ 

1-k  Open  Indicator  1 

38. 

Centerline  Latch  Group 

A.2.17 

I/O 

SSD, CRT, DL 

CSBB  PF02  INPUT  3 $(3) 

V37X3331Y 

o 

1-1  Open  Indicator  2 

o 

w 

BOOK:  OFTSM  Detailed  Design  Specification 


TABLE  3-2.1.20-1  Payload  Bay  Doors  (Cont'a)  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

39- 

Centerline  Latch  Group 
1-1+  Close  Indicator  1 

A.  2.17 

I/O 

SSD,CRT,DL 

CSBB_PF01_IBPUT_3  $(4) 

V37X3385Y 

l+o. 

Centerline  Latch  Group 
1-1+  Close  Indicator  2 

A.2.17 

I/O 

SSD9CRT9DL 

CSBB_PF02_INPUT_3  $(4) 

V37X3386Y 

1+1. 

Centerline  Latch  Group 
13-16  Open  Indicator  1 

A. 2. IT 

I/O 

ssd9crt9dl 

CSBB_PF02_I1JPOT_3  $(10) 

V37X3415Y 

1+2. 

Centerline  Latch  Group 
13-16  Open  Indicator  2 

A.2.17 

I/O 

SSD,CRT,DL 

CSBB_PF01_INPUT_3  $ ( 10 ) 

V37X3416Y 

1+3. 

Centerline  Latch  Group 
13f*l6  Close  Indicator  1 

A. 2.17 

I/O 

SSD,CRT,DL 

CSBB_PF02_IHPUT_3  $(9) 

V37X3410Y 

44. 

Centerline  Latch  Group 
13- l6  Close  Indicator  2 

A.2.17, 

I/O 

SSD jCRT,DL 

CSBB_PF01_INPUT_3  $(9) 

V37X3411Y 

45- 

Right  FWD  BHD  Latch 
Group  Open  Indicator  1 

A.2.17 

I/O 

SSD9CRT9DL 

CSBB_PF01_IKPUT_1  $(3) 

V37X3430Y 

46. 

Right  FWD  BHD  Lat-ch 
Group  Open  Indicator  2 

A.2.17 

I/O 

SSD,CRT,DL 

CSBB_PF02_IRPUT_1  $(3) 

V37X3431Y 

47. 

Right  FWD  BHD  Latch 
Group  Close  Indicator  1 

A.2.17 

I/O 

SSD9CRT9DL 

CSBB_PF01_INPUT_1  $(4) 

V37X3440Y 

48. 

Right  FWD  BHD  Latch 
Group  Close  Indicator  2 

A.2.17 

I/O 

ssd9crt9dl 

CSBB_PF02_INPUT_1  $(4) 

V37X3441Y 

49. 

Right  AFT  BHD  Latch 
Group  Open  Indicator  1 

A.2.17 

I/O 

ssd9crt9dl 

CSBB_PF02_IIIPUT_1  $(5) 

V37X3450Y 

50. 

Right  AFT  BHD  Latch 
Group  Open  Indicator  2 

A.2.17 

I/O 

ssd9crt,dl 

CSBB_PF01_INPUT_1  $(5) 

V37X3451Y 

51. 

Right  AFT  BHD  Latch 
Group  Close  Indicator  1 

A.2.17 

I/O 

ssd9crt9dl 

CSBB_PF02_IHPUT_1  $(6) 

V37X3460Y 

52. 

Right  AFT  BHD  Latch 
Group  Close  Indicator  2 

A.2.17 

I/O 

' 

ssd9crt9dl 

CSBB_PF01_IHPUT_1  $(6) 

V37X3461Y 

53. 

Right  Door  Open 
Indicator  1 

A.2.17 

I/O 

ssd9crt9dl 

CSBB_PF01_IMPUT_1  $(7) 

V37X3300Y 

54. 

Right  Door  Open 
Indicator  2 

A.2.17 

I/O 

ssd9crt9dl 

CSBB_PF02_IHPUT_1  $(7) 

V37X3301Y 

55. 

Right  FWD  BHD  Latch 
Group  Ready  For  Closing 
Indicator  1 

A.2.17 

I/O 

SSD,CRT,DL 

CSBB_PF01_INPUT_1  $(1) 

V37X3435Y 

BOOK:OFT  SM  Detailed  Design  Specification 


TABLE  3,2.1.20-1  Payload  Bay  Doors  (Cont'd) 


MODULE  DATA  LIST 


DESCRIPTOR 


Right  FWD  BHD  Latch 
Group  Ready  Per  Closing 
Indicator  2 


ACT  SOU  RCE/DESTI  NATION 


I/O  SSD9CRT9DL 


HAL  NAME 


CSBB_PF02_INPUT_1  $(l)  V37X3L36Y 


REQT. 

SYMBOL 


Right  FWD  BHD  Latch 
Group  Ready  For  Closing 
Indicator  3 


I/O  SSD,CRT,DL 


CSBB_PF02_INPUT_3  $(l)  V37X3U37Y 


Right  AFT  BHD  Latch 
Group  Ready  For  Closing 
Indicator  1 


I/O  SSD,CRT,DL 


CSBB_PF01_IWPUTJ.  $(2)  V37X3>i55Y 


Right  AFT  BHD  Latch 
Group  Ready  For  Closing  j 
Indicator  2 


I/O  SSD,CRT9DL 


CSBB_PF02_INPUT_1  $(2)  V37X3456Y 


Right  AFT  BHD  Latch 
Group  Ready  for  Closing  j 
Indicator  3 


I/O  SSDsCRT,DL 


CSBB_PF02_INPUT_3  $(2)  V37X3U57Y 


Right  Door  Close 
Indicator  1 


SSD,CRT,DL 


CSBB_PF01_INPUT__1  $(ll)  V37X3332Y 


Right  Door  Close 
Indicator  2 


SSD9CRT9DL 


CSBB_PF02_INPUTJL  $(ll) 


Left  FWD  BHD  Latch 
Group  Open  Indicator  1 


SSD9CRT9DL 


CSBB_PF01_JHPUT_2  $(3) 


V37X3320Y 


Left  FWD  BHD  Latch 
Group  Open  Indicator  2 


SSD,CRT,DL 


C SBB_PF02_INPUT_2  $(3)  V37X3321Y 


Left  FWD  BHD  Latch 
Group  Close  Indicator  1 


SSD9CRT,DL 


CSBB_PF01_INPUT  2 $(U) 


V37X3330Y 


Left  FWD  BHD  Latch 
Group  Close  Indicator  2 


SSD9CRT9DL 


CSBB_PF02_INPUT  2 $(L) 


Left  AFT  BHD  Latch 
Group  Open  Indicator  1 


SSD,CRT,DL 


CSBB_PF01_INPUT_2  $ ( 5 ) I V37X335 0Y 


Left  AFT  BHD  Latch 
Group  Open  Indicator  2 

Left  AFT  BHD  Latch 
Group  Close  Indicator  1 


SSD9CRT9DL 


ssd9crt9dl 


CSBB__PF02_INPUT_2  $ ( 5 ) V37X3351Y 


CSBB_PF01_INPUT_2  $(6)  V37X3360Y 


Left  AFT  BHD  Latch 
Group  Close  Indicator  2 


SSDsCRT,DL 


CSBB_PF02_INPUT  2 $(6) 


V37X3361Y 


TABLE  3.2.1.20-1  Payload  Bay  Doors  (Cont’d) 


MODULE  DATA  LIST 


HAL  NAME 

MML 

REQT. 

SYMBOL 

CSBBJPF02J[NPUT_2  4(7) 

V37X3305Y 

fSBB_PF01_INPUT  2 4(7) 

V37X3306Y 

CSBB_PF01_INPUT_2  $(l) 

V37X3325Y 

CSBB  PF01  INPUT  3 $(l) 
“ 

V37X3326Y 

CSBB_PF02_INPUT_2  $(  1) 

V37X3327Y 

CSBB_PF01_INPUT_2  $(2) 

V37X3355Y 

CSBB_PF01__INPUT_3  $(2) 

V37X3356Y 

CSBB_PF02  INPUT  2 $(2) 

V37X3357Y 

CSBB_PF02_INPUT_2  $(12) 

V37X3307Y 

CSBB_PF01_INPUT_2  $12) 

V37X3308Y 

CSSV_INSTAT__D100 300 
CSSV JCHSTATJD1 20300 

cssv_instat_dioo6oo 

CSSV_IKSTAT_D120600 

CSSV_INSTAT_D100900 

CSSV_TNSTAT_D120900 

10/16/79 

3.2.1.20-10 


HAL  NAME 

MML 

REQT. 

SYMBOL 

CSSB_FULL_EX_FLAG 

C S BB_AUT0_M0D  E_F  LP  G 

CSBB_MAmJAL_MODE_FLAG 

CSBB__P0WER_0N_0FF_FLAG 

CSSV_SP_CURREKT_TIIffi 

V91M1999P 

CSBB_PF01_0UTPUT_1  $(7) 

V37K2000Y 

CSBB_PF01  OUTPUT  ^ $(8) 

V37K2001Y 

CSBB_PF02_0UTPUT_1  $(7) 

V37K2002Y 

CSBB_PF02_0UTPUT_3  $(7) 

V37K2003Y 

CSBB_PF01_0UTPUT_1  $(8) 

V37K200LY 

CSBB_PF01_0UTPUT_3  $(8) 

V37K2005Y 

CSBB_PF01_0UTPUT_1  $(9) 

V37K2006Y 

CSBB_PF01_0UTPUT_3  $(9) 

V37K2007Y 

CSBB_PF02_0UTPUT_1  $(8) 

V37K2008Y 

CSBB_PF02_0UTPUT_3  4(8) 

V37K2009Y 

CSBB_PF02_0UTPUT_1  $(9) 

V37K2010Y 

CSBB_PF02_0UTPUT3  $(2) 

V37K2011Y 

CSBB_PF01_OUTPUT_2  $(5) 

V37K2220Y 

10/16/79 

3.2.1.20-11 


HAL  NAME 

MML 

REQT. 

SYMBOL 

CSBB_PF02_0UTPUT_2  $(5) 

V37K2221Y 

CSBB_PF01_0UTPUT_2  $(6) 

V37K2230Y 

C SBB_PF02_0UTPUT_2$  ( 6 ) 

. V37K2231Y 

CSBB_PF01_0UTPUT_2  $(7) 

V37K22ltOY 

CSBB_PF02_0UTPUT_2  $(7) 

V37K2241Y 

CSBB_PF01_0UTFUT_2  ${8) 

V37K2250Y 

CSBB_PF02_0UTPUT_2  $(8) 

V37K2251Y 

CSBB_PF01_0UTPUT_2  $(3) 

V37K2200Y 

CSBB_PF02_0UTPUT_2  $(3) 

V37K2201Y 

CSBB_PF01_0UTPUT_2  $(U) 

V37K2210Y 

CSBB_PF02_0OTPUT_2  $(1*) 

V37K2211Y 

CSBB_PF02_0UTPUT_2  $(9) 

V37K2260Y 

CSBB_PF01_OUTPUT_2  $(9) 

V37K2261Y 

CSBB_PF02_0UTPUT_2  $(10) 

V37K2270Y 

CSBB_PF01_0UTPUT_2  $(10) 

V37K2271Y 

CSBB_PF01_OUTPUT_1  (3) 

V37K2100Y 

CSBB_PF02_0UTPUT_1  $(3) 

V37K2101Y 

BOOK:  OFT  $M  Detailed  Design  Specification 


TABLE  3.2.1.20-1  Payload  Bay  Doors  (Cont'd) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTI  NATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

124. 

Right  FWD  BHD  Latch 
Group  Close  Command  1 

A. 2.1o 

0 

SS0,DL 

CSBB_PF01_0UTPUT_1  $(**} 

V37K2110Y 

125. 

Right  FWD  BHD  Latch 
Group  Close  Command  2 

A. 2. 16 

0 

SS0,DL 

CSBB_PF02_0UTPUT_1  $(!*) 

V37K2111Y 

126. 

Right  AFT  BHD  Latch 
Group  Open  Command  1 

A.  2. 16 

0 

SSO ,DL 

CSBB_PF02_0UTPUT_1  $(5) 

V37K2120Y 

127. 

Right  AFT  BHD  Latch 
Group  Open  Command  2 

A. 2.16 

0 

SSO ,DL 

CSBB_PF01_0UTPUT_1  $(5) 

V37K2121Y 

128. 

Right  AFT  BHD  Latch 
Group  Close  Command  1 

A.  2. 16 

0 

SS0,DL 

CSBB_PF02_0UTPUT_1  $(6) 

V37K2130Y 

129. 

Right  AFT  BHD  Latch 
Group  Close  Command  2 

A.  2. 16 

0 

SSO ,DL 

CSBB_PF01  OUTPUT  1 $(6) 

V37K2131Y 

130. 

Right  Door  Open 
Command  1 

A. 2. 16 

0 

SSO ,DL 

CSBB_PF01_0UTPUT_1  $(1) 

V37K2050Y 

131. 

Right  Door  Open 
Command  2 

A.  2. 16 

0 

SSO ,DL 

CSBB_PF02_0UTPUT  1 $(l) 

V37K2051Y 

132. 

Right  Door  Close 
Command  1 

A. 2. 16 

0 

SS0,DL 

CSBB_PF01_0UTPUT_1  $(2) 

V37K2060Y 

133. 

Right  Door  Close 
Command  2 

A.2.16 

0 

SS0,DL 

CSBB_PF02_0UTPUT_1  $(2) 

V37K2061Y 

13L. 

Left  FWD  BHD  Latch 
Group  Open  Command  1 

A. 2.16 

0 

SSO.DL 

CSBB_PF01  OUTPUT  3 $(3) 

V37K2150Y 

135- 

Left  FWD  BHD  Latch 
Group  Open  Command  2 

A.2.16 

0 

SS0,DL 

CSBB_PF02_0UTPUT_3  $(3) 

V37K2151Y 

136. 

Left  FWD  BHD  Latch 
Group  Close  Command  1 

A.2.16 

0 

SS0,DL 

CSBB_PF01_OUTPUT_3  $(!*) 

V37K2163Y 

137. 

Left  FWD  BHD  Latch 
Group  Close  Command  2 

A.2.16 

0 

SS0,DL 

CSBB_PF02_0UTPUT_3  $(!*) 

V37K2161Y 

138. 

Left  AFT  BHD  Latch 
Group  Open  Command  1 

A.2.16 

0 

SSO,DL 

CSBB_PF01_0UTPUT_3  $(5) 

V37K2170Y 

139. 

Left  AFT  BHD  Latch 
Group  Open  Command  2 

A.2.16 

0 

SS0,DL 

CSBB_PF02_OUTPUT_3  $(5) 

V37K2171Y 

11*0. 

Left  AFT  BHD  Latch 
Group  Close  Command  1 

A.2.16 

0 

SS0,DL 

CSBB_PF01_0UTPUT_3  $(6) 

V37K2180Y 

BOOK:  OFTSM  Detailed  Design  Specification 


TABLE 


3.2.1.20-1  Payload  Bay  Doors  (Cont'd) 


MODULE  DATA  LIST 


Xi 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

141.. 

Left  APT  BHD  Latch 
Group  Close  Command  2 

A.2.16 

0 

SS0,DL 

CSBB_PF02_0UTPUT_3  $ ( 6 ) 

V37K2181Y 

142. 

Left  Door  Open 
Command  1 

A.2.16 

0 

SS0,DL 

CSBB_PF02_OUTPUT_3  $(l) 

V37K2070Y 

143. 

Left  Door  Open 
Command  2 

A.2.16 

0 

SS0_DL 

CSBB_PF01_0UTPUT_3  $ ( 1 ) 

V37K2071Y 

. 144. 

Left  Door  Close 
Command  1 

A.2.16 

0 

SS0,DL 

CSBB_PF02_0UTPUT_3  $(2) 

V37K208  3Y 

145. 

Left  Door  Close 
Command  2 

A.2.16 

0 

SS0»DL 

CSBB_PF01_0UTPUT__3  $ ( 2 ) 

V37K2081I 

146. 

PBD  Open/Close  Fail 
Indicators  (items 
147  thru  166) 

A. 2.11 

0 

CRT,DL 

147. 

Centerline  Latch  Group 
5-8  Open  Fail  Indicator 

A. 2. 11 

0 

CRT,DL 

CSBB  OPEN  FAIL  INDICATOR 

$(D 

V92X0555X 

148.  " 

Centerline  Latch  Group 
5-8  Close  Fail  Indicator 

A. 2.11 

0 

CRT9DL 

CSBB  CLOSE  FAIL  INDICATOR 
$(1) 

V92X0551X 

149 . 

Centerline  Latch  Group 
9-12  Open  Fail  Indic- 
cator 

A.  2. 11 

0 

CRT  9DL 

CSBB  OPEN  FAIL  INDICATOR 
$(2) 

V92X0556X 

150. 

Centerline  Latch  Group 
9-12  Close  Fail  Indi- 
cator 

A.  2. 11 

0 

CRT,DL 

CSBB  CLOSE  FAIL  INDICATOR 
$(2) 

V92X0552X 

151. 

Centerline  Latch  Group 
1-4  Open  Fail  Indicator 

A.  2.11 

0 

CRT,DL 

CSBB  OPEN  FAIL  INDICATOR 
$(3) 

V92X0554X 

152. 

Centerline  Latch  Group 
1-4  Close  Fail  Indic- 
ator 

A. 2.11 

0 

CRT,DL 

CSBB  CLOSE  FAIL  INDICATOR 
$(3) 

V92X0550X 

153.. 

Centerline  Latch  Group 
13-l8  Open  Fail  In- 
dicator 

A. 2. 11 

0 

CRT,DL 

CSBB  OPEN  FAIL  INDICATOR 
$(4) 

V92X0557X 

154. 

Centerline  Latch  Group 
13-16  Close  Fail 
Indicator 

A.  2. 11 

0 

CRT,DL 

CSBB  CLOSE  FAIL  INDICATOR 

$(4) 

V92X055  3X 

155- 

Right  FWD  BHD  Latch 
Group  Open  Fail  In- 
dicator 

A.  2.11 

0 

CRT ,DL 

CSBB  OPEN  FAIL  INDICATOR 
$(5) 

V92X0531X 

\ 
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TABLE  3.2.1.20-1  Payload  Bay  Doors  (Cont'd) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

156. 

Right  FtfD  BHD  Latch 

A. 2.11 

0 

CRT,DL 

CSBB  CLOSE  FAIL  INDICATOR 

V92X0530X 

Group  Close  Fail 
Indicator 

$(5) 

157. 

Right  AFT  BHD  Latch 
Group  Open  Fail 
Indicator 

A.  2. 11 

0 

CRT,DL 

CSBB  OPEN  FAIL  INDICATOR 
$(6)“  “ “ 

V92X0536X 

158. 

Right  AFT  BHD  Latch 

A.2.11 

0 

CRT,DL 

CSBB  CLOSE  FAIL  INDICATOR 

V92X0535X 

Group  Close  Fail 
Indicator 

$(6) 

159. 

Right  Door  Panel  Open 

A. 2. 11 

0 

CRT»DL 

CSBB  OPEN  FAIL  INDICATOR 

V92X0510X 

Fail  Indicator 

$(7) 

160. 

Right  Door  Panel  Close 

A.2.11 

0 

CRT,DL 

CSBB  CLOSE  FAIL  INDICATOR 

V92X05HX 

Fail  Indicator 

$(7) 

161. 

Left  FWD  BHD  Latch  Group 

A.2.11 

0 

CRT,DL 

CSBB  OPEN  FAIL  INDICATOR 

V92X0516X 

Open  Fail  Indicator 

$(8) 

162. 

Left  FWD  BHD  Latch 

A.2.11 

0 

CRT,DL 

CSBB  CLOSE  FAIL  INDICATOR 

V92X0515X 

Group  Close  Fail 
Indicator 

$(8) 

163. 

Left  AFT  BHD  Latch  Group 

A.2.11 

0 

CRT,DL 

CSBB  OPEN  FAIL  INDICATOR 

V92X0521X 

Open  Fail  Indicator 

O # 

$(9) 

16)*. 

# S 

Left  AFT  BHD  Latch  Group 

A.2.11 

i-j  Td 

0 

CRT,DL 

CSBB  CLOSE  FAIL  INDICATOR 

V92X0520X 

Close  Fail  Indicator 

P§ 

fee 

L O 

$(9) 

165. 

Left  Door  Panel  Open 

A.2.11 

0 

crt9dl 

CSBB  OPEN  FAIL  INDICATOR 

V92X0505X 

Fail  Indicator 

$(io7 

166. 

Left  Door  Panel  Close 

A.2.11 

nj 

0 

crt9dl 

CSBB  CLOSE  FAIL  INDICATOR 

V92X0506.C 

Fail  Indicator 

$do) 

167. 

0 £2 

Common  PBD  Fail 

A. 2. 16 

W V-3 

0 

sso9crt9dl 

CSBB  COMMON  PBD  FAIL 

V92X0lt9OX 

Indicator 

> — l 

W _ 

INDICATOR 

_ 0 

^ er; 

O „ 

168. 

PBD  Open  Complete 
Indicator  1 

A. 2. 16 

O 

W 

S3 

0 

sso9dl 

CSBB_PF01_0UTFUT_2  $(l) 

V72X37807 

169. 

PBD  Open  Complete 

A.2.16 

0 

SS0,DL 

CSBB  PF02  OUTPUT  2 $(l) 

V72X3781Y 

Indicator  2 

170. 

PBD  Close  Complete 

A. 2. 16  ' 

0 

SS0,DL 

CSBB  PF01  OUTPUT  2 $(2) 

V72X3785Y 

Indicator  1 
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TABLE  3.2.1.20-1  Payload  Bay  Doors  (Cont’d) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

171- 

PBD  Close  Complete 
Indicator  2 

A. 2. 16 

0 

SSO,  DL 

CSBB_PF02_0UTPUT_2$  ( 2 ) 

V72X3786Y 

172. 

Control  Switch 
Position  Indicator 

A. 2. 11,  D17 

0 

SBD 

CSBB_C0NTR0L_SWITCH_P0S_INDIC 

173. 

PBD  Output  Indicator 

A. 2. 11 

0 

SSO 

CSBB___PBD__OUTPUT__INDI  CATOR 

174. 

PBD  Switch  Indicator 
Text 

A.2.11 

0 

CRT 

CSBB_PBD_SWITCH_IHD_TEXT 

V92J0508C 

175. 

PBD  Switch  Output  Status 

A. 2. 11 

0 

CRT 

CSBBJ?BD__SW_OUT_STATUS 

176. 

Latch  And  Door  Status 
Text  (items  176  thru 

185) 

A.2.11 

0 

CRT 

177. 

Centerline  Latch  5-8 
Text 

A.2.11 

0 

CRT 

CSBB_C_LCH_5_8_TEXT 

V92J0492C 

178. 

Centerline  Latch  9-12 
Text 

A.2.11 

0 

CRT 

CSBB_C_LCH_9_JL2_TEXT 

V92J0493C 

179- 

Centerline  Latch  1-lt 
Text 

A.2.11 

0 

CRT 

CSBB_C_LCH_1_4_TEXT 

V92J0494C 

180. 

Centerline  Latch  13-16 
Text 

A.2.11 

0 

CRT 

CSBB  C LCH  13  16  TEXT 

V92J0495C 

181. 

Right  FWD  BHD  Latch  Text 

A.2.11 

0 

CRT 

CSBB_R_FWD_BHD_TEXT 

V92J0496C 

182. 

Right  APT  BHD  Latch  Text 

A.2.11 

0 

CRT 

CSBB_R_AFT_BHD_TEXT 

V92J0498C 

183. 

Right  Door.  Text 

A.2.11 

0 

CRT 

CSBB_R_D00R_TEXT 

V92J05O3C 

184. 

Left  FWD  BHD  Latch  Text 

A.2.11 

0 

CRT 

CSBB_L_FWD_BHD__TEXT 

V92J0497C 

185. 

Left  AFT  BHD  Latch  Text 

A.2.11 

0 

CRT 

CSBB_L_AFT_BHD_TEXT 

Y92J0499C 

186. 

Left  Door  Text 

A.2.11 

0 

CRT 

CSBB_L_D00R_TEXT 

V92J0504C 

187. 

Latch  And  Door  Output 
Status 

A.2.11. 

0 

CRT 

CSBB_L_LATCH_DOOR_OUT_STAT 

188. 

PBD  Display  Update 
Indicator 

A.2.11 

0 

CRT 

CSBB_PBD_DISP_UPDATE_IHD 

189. 

Current  Latch  Groups/ 
Door  Pointer 

E 

L 

SSB_CURRENT_LATCH_DOOR_POINTEI 

190. 

Previous  Switch  Position 

• E 

L 

SSB__PREVI0US__SWITCH__P0S 

191- 

Open/Close  Feedback 
Indicator 

• 

E 

L 

SSB_0PEN_CL0SE_FEEDBACK  INDIC 

\ 
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TABLE  3.2.1.20-1  Payload  Bay  Doors  (Cont'd) 


MODULE  DATA  LIST 


ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

192. 

Switch  Open  Indicator 

E 

L 

SSB  SWITCH  OPEN  INDICATOR 

193. 

Switch  Close  Indicator 

E 

L 

SSB_SWITCH_CL0SE_IHDICAT0R 

19>*. 

Latch/Door  Input 
Parameter  1 

E 

L 

SSB_LATCH__D00R_INPUT_PARM_1 

195- 

Latch/Door  Input 
Parameter  2 

E 

L 

S SB_LATCH_D00R__INPUT_PAEM_2 

196. 

Latch/Door  Input 
Parameter  3 

E 

L 

S 3B_LAT  CH_D0  0R__I  NPGT  PART''  3 

197. 

Latch/Door  Input 

E 

L 

SSB  LATCH  DOOR  IHPUT  PARM  4 

Parameter  4 

198. 

Latch  Computed  Value 

E 

L 

SSB_LATCH_COMPUTED_VALUE 

199. 

Door  Computed  Value 

E 

L 

Q # 

SSB  DOOR  COMPUTED  VALUE 

200. 

Current  Latch  Groups/ 
Door  Expiration  Time 

E 

L 

2d  el 

£-1  i-t) 
O # 

SSB_LATCH_DOOR__EXPIR_TIME 

201. 

Commands  Enabled  Array 

E 

L 

eg 

SSB_COMMAIIDS_ENABLED_ARRAY 

202. 

PBD  More  Work  Indicator 

E 

L 

d 
~ 0 

SSBJPBDJ40REJJ0BK+BID 

203. 

Timer  Constants  Array 

E 

C 

UI 

UI  ■ M a v— 1 

,SSB_TIMER_CCfESTMTS__ARRAY 

20k. 

Mode  Transition  Enable/ 

E 

0 

CZ1E  OPS  MODE  ISHIBIT$3 

Inhibit  Event 

d d 

d ^ 

205 

Open/Close  Complete  Ind. 

E 

L 

^ 0 

SSB  OPEN  CLOSE  COMPLETE 

206 

Power  Disable  Indicator 

E 

L 

0 d 

SSB_POWER_DISABLE_IND 

• 

2d  S 

23 
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Perform  CRT 
Feedback  Display 
(Fig.  3.2.1.20- 
10) 


Figure  3.2 
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10/16/79 
3. 2.1.20-19 


Figure  3.2.1.20-2.  Control  Switch  Position  Determination 


REPRODUCIBILITY  OF  THE 
ORIGINAL  PAGE  IS  POOR 


10/16/79 
3.2.1.20-  20 


Figure  3.2.1.20-3.  Mode  Selection 
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Figure  3.2,1.20-4.  Auto  Mode  Select 
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4/2/79 

3.2.1.20-22 


Figure  3.2.1.20-5.  Manual  Mode  Select 


4/24/78  ' 

3.2.1.20-23 


Figure  3.2.1.20-6.  Disable  Unverified  Commands 


£17 


10/16/79 

3.2.1.20-21* 


Figure  3.2.1.20-7.  Disable  Unverified  Open  Commands 


1 = 


Do  Case  On 
Current  Latch 
Groups/Door 
Pointer 


A 

J 


4 = 


5 = 


6 = 


Centerline  Latch 
Groups  5-8,  9-12 


A=V37X3395Y 
B=V37X3396Y  , 


IF  Logical  Ex- 
pression Of  Center- 
line  Latch  Group  5-8 
Close  Feedback  Dis- 
cretes (A  • B) 

Is  False 


Then 


C=V37X3400Y 
D=V37X3401 Y 


IF  Logical  Ex- 
pression Of  Center--, 
line  Latch  Group  9-12 
Close  Feedback  Dis- 
cretes (C  • D) 

Is  False 


Centerline  Latch 
Groups  1-4,  13-16 


A=V37X3385Y 
B=V37X3386Y  . 


IF  Logical  Ex- 
pression Of  Center- 
line  Latch  Group  1-4 
Close  Feedback  Dis- 
cretes (A  • B) 

Is  False 


C=V37X3410Y 

D=V37X3411Y 


|F  Logical  Ex- 
pression Of  Center- 
line Latch  Group  1 3-1 6 1 
Close  Feedback  Dis- 
cretes (C  ■ D) 

Is  False 


Right  FWD  BHD  Latch  Group 
Right  AFT  BHD  Latch  Group 


A=V37X3440Y 
B=V37X3441  Y 


IF  Logical  Ex- 
pression Of  Right 
Fwd  BHD  Latch  Group' 
Close  Feedback  Dis- 
cretes (A  - B) 

Is  False 


C=V37X3460Y 
D=V37X3461  Y 


IF  Logical  Ex- 
pression Of  Right 
Aft  BHD  Latch  Group 
Close  Feedback  Dis- 
cretes (C  ■ D) 

Is  False 


Then 


PBD  Right 
Door  Panel 


Left  FWD  BHD  Latch  Group 
Left  AFT  BHD  Latch  Group 


A=V37X3330Y 
B=V37X3331  Y 


IF  Logical  Ex- 
pression Of  Left 
Fwd  BHD  Latch  Group’ 
Close  Feedback  Dis- 
cretes (A  ■ B) 

Is  False 


Then 


C=V37X3360Y 
D=V37X3361  Y 


IF  Logical  Ex- 
pression Of  Left 
Aft  BHD  Latch  Group 
Close  Feedback  Dis- 
cretes (C  ■ D)  Is 
False 


PBD  Left 
Door  Panel 


10/16/79 

3.2.1.20-25 


Disable  Close 
Commands  For 
Centerline  Latch 
Group  5-8 


^ Then 

Disable  Close 
Commands  For 

r : 

Centerline  Latch 
Group  9-12 

Disable  Close 

Commands 

^ Then 

For  Centerline 

Latch  Group 

1-4 

Disable  Close 

^ Then 

Commands  For 

) 

Centerline  Latch 

Group  13-16  | 

Disable  Close 

^ Then 

Commands  For 

f 

Right  FWD  BHD 

Latch  Group 

Disable  Close 
Commands  For 
Right  AFT  BHD 
Latch  Group 


Disable  Close 
Commands  For 
PBD  Right  Door 
Panel 


Disable  Close 
Commands  For 
Left  FWD  BHD 
Latch  Group 


Disable  Close 

^ Then 

Commands  For 

f 

Left  AFT  BHD 

Latch  Group 

Disable  Close 
Commands  For 
PBD  Left  Door 
Panel 


Figure  3.2.1.20-8.  Disable  Unverified  Close  Commands 


! 10/16/79 

3.2.1.20-  2 6 


Figure  3.2.1.20-9.  Disable  Commands 


10/16/79 

3.2.1.20-27 


Figure  3.2J.20-10.  CRT  Feedback  Display 


10/16/79 

3.2.1.20-28 


/ 

/ 

/ 


C = V37X3390Y 
D = V37X3391 Y 
E = V37X3395Y 
F = V37X3396Y 


Figure  3.2.1.20-11.  Centerline  Latch  Feedback  Display 


tLO/16/79 

3.2.1.20-29 


DO  FOR 
Right  Fwd  BHD 
Latch  Group 


DO  FOR 
Right  Aft  BHD 
Latch  Group 


DO  FOR 
Right  Door 
Panel 


/ 


/ 


/ 


D 
E = 
F = 


V37X3430Y 
V37X3431 Y 
V37X3440Y 
V37X3441 Y 


Set  Input  Param- 
eters 1,  2,  3,  4 
Equal  To  Open  And 
Close  Feedback 
Parameters  C,  D,  E, 
F Respectively 


/ 


CALL  PBD 
Latch  Status 
(Fig.  3.2.1.20-14) 


/ 


/ 


/ 


C = V37X3450Y 
D = V37X3451 Y 
E = V37X3460Y 
F = V37X3461 Y 


/ 


/ 


/ 


A 


Set  Input  Parameters 
1,  2,  3,  4 Equal  To 
Logical  Expression  Of 
Right  BHD  Latch  Groups 
Ready  For  Latch  Feed- 
back Discretes  And  Right 
Door  Open  And  Close 
Feedback  Discretes  As 
Follows: 

1.  (EF) 

2.  (GH)+(HI)+(GI) 

3.  (JK)+(KL)+(JL) 

4.  (MN) 


/ 


/ 


E = V37X3300Y 
F = V37X3301 Y 
G = V37X3435Y 
H = V37X3436Y 
I = V37X3437Y 
J = V37X3455Y 
K = V37X3456Y 
L = V37X3457Y 
M = V37X3302Y 
N = V37X3303Y 


CALL  PBD 
Door  Status 
(Fig.  3.2.1.20-15) 


Set  Right  Fwd 
BHD  Latch  Group 
Text  To  Com- 
puted Value 


Set  Input  Param- 
eters 1,  2,  3,  4 

/ 

/ 

CALL  PBD 
Latch  Status 
(Fig.  3.2.1.20-14) 

Set  Right  Aft 
BHD  Latch  Group 

r 

Equal  To  Open  And 
Close  Feedback 
Parameters  C,  D,  E, 

Text  To  Com- 
puted Value 

F Respectively 

Set  PBD  Right 
Door  Text  To 
Computed  Value 


Figure  3.2.1.20-12.  Right  BHD  Latch  And  Door  Feedback  Display 


10/16/79 

3.2.1.20-30 


DO  FOR 
Left  Aft  BHD 
Latch  Group 


DO  FOR 
Left  Door  Panel 


/ 


/ 


/ 


C = V37X3320Y 
D = V37X3321 Y 
E = V37X3330Y 
F = V37X3331 Y 


/ 


/ 


/ 


, C = V37X3350Y 
/|  D = V37X3351 Y 
E = V37X3360Y 
F = V37X3361 Y 


Set  Input  Param- 
eters 1,  2,  3,  4 
Equal  To  Open  And 
Close  Feedback 
Parameters  C,  D,  E, 
F Respectively 


/ 


]/ 


Call  PBD 
Latch  Status 
(Fig.  3.2.1.20-14) 


/ 


/ 


/ 


E = V37X3305Y 
F = V37X3306Y 
G - V37X3325Y 
H = V37X3326Y 
I = V37X3327Y 
J = V37X3355Y 
K = V37X3356Y 
L = V37X3357Y 
M = V37X3307Y 
N = V37X3308Y 


Set  Input  Parameters 
1,  2,  3,  4 Equal  To 
Logical  Expression  Of 
Left  BHD  Latch  Groups 
Ready  For  Latch  Feed- 
back Discretes  And  Left 
Door  Open  And  Close 
Feedback  Discretes 
As  Follows: 

1.  (EF) 

2.  (GH)+(HI)+(GI) 

3.  (JK)+(KL)+(JL) 

4.  (MN) 


1/ 


/ 


CALL  PBD 
Door  Status 
(Fig.  3.2.1.20-15) 


DO  FOR  \ 

Set  Input  Param- 
eters 1,  2,  3,  4 

/ 

/ 

! 

CALL  PBD 
Latch  Status 

Set  Left  Fwd 
BHD  Latch  Group 

Left  Fwd  BHD  J — 

Latch  Group  / 

Equal  To  Open  And 
Close  Feedback 
Parameters  C,  D,  E, 

(Fig.  3.2.1.20-14) 

Text  To  Com- 
puted Value 

F Respectively 

Set  Left  Aft 
BHD  Latch  Group 
Text  To  Com- 
puted Value 


Set  PBD  Left 
Door  Text  To 
Computed  Value 


Figure  3.2.1.20-13.  Left  BHD  Latch  And  Door  Feedback  Display 


10/16/79 

3.2.1.20-32 


Figure  3.2.1.20-15.  PBD  Door  Status 


Set  PBD  Display 
Update  Indicator 
To  On 


Set  PBD  Display 
Update  Indicator 
To  On 


Figure  3.2.1.20*16.  Auto  Open/Close  Sequence 


10/16/79 
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,10/16/79 
3.2.1.20-  3U 


A=V37X3390Y 
B=V37X3391  Y 
C=V37X3405Y 
D=V37X3406Y 


A=V37X3380Y 

B=V37X3381Y 

C=V37X3415Y 

D=V37X3416Y 


A=V37X3430Y 
B=V37X3431  Y 
C=V37X3450Y 
D=V37X3451 Y 


A=V37X3300Y 
“ B=V37X3301Y 


A=V37X3320Y 
B=V37X3321Y 
C=V37X3350Y 
D=V37X3351  Y 


A=V37X3305Y 

B=V37X3306Y 


Figure  3.2.1.20-17.  Open  Feedback 


,10/16/79  . 
3.2.1.20-  35 


Centerline  Latch 
Groups  5-8,  9-12 


Set  Open/Close  Feedback 
Indicator  To  Value  Of 
Logical  Expression  Of 
Centerline  Latch  Groups 
5-8,  9-12  Close  Feedback 
Discretes  (A  • B)  • (C  • D) 


Set  Open/Close  Feedback 
Indicator  To  Value  Of 
Logical  Expression  Of 
Centerline  Latch  Groups 
1-4,  13-16  Close  Feedback 
Discretes  (A  ■ B)  ■ (C  ■ D) 


Set  Open/Close  Feedback 
Indicator  To  Value  Of 
Logical  Expression  Of 
Right  Fwd  BHD  And 
Right  Aft  BHD  Latch 
Groups  Close  Feedback 
Discretes  (A  • B)  • (C  • D) 


A = V37X3395Y 
B = V37X3396Y 
C = V37X3400Y 
D = V37X3401 Y 


A = V37X3385Y 
B = V37X3386Y 
C = V37X3410Y 
D = V37X341 1 Y 


A = V37X3440Y 
B = V37X3441 Y 
C = V37X3460Y 
D = V37X3461 Y 


A = V37X3435Y 
B = V37X3436Y 
C = V37X3437Y 
D = V37X3455Y 
E = V37X3456Y 
F = V37X3457Y 


| Figure  3.2.1.20-18.  Close  Feedback 

i 

i 

| 
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3.2.1.20-36 


4/2V78 

3.2.1.20-37 


Figure  3.2.1.20-20.  Set  Open  Fail  Indicators 


!+/24/78 

3.2.1.20-38 


Figure  3.2.1.20-21.  Set  Close  Fail  Indicators 


1 10/16/7 9 
3.2.1.20-39 


THE 

)OR 


Figure  3.2.1.20-22.  Manual  SSequence 


10/16/79 

3.2.1.20-40 


Figure  3.2.1.20-23.  Manual  Open 


o # 


ao/i6/T9 
3. 2. 1.20- la 


EPROT)UCIBiT  - 1 ' 
RIGINAL  PAGE 


Figure  3.2.1.20-24. 

f OF  THE 

IS  POOR 


Manual  Close 


aw 
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3.2.1.20-1*2 
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Figure  3.2.1,20-25.  Door  Feedback 
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3.2.1.20-43 


Set  PBD  Open  And 
Close  Complete 
Indicators  To  Off 


IF  All  PBD  La,teh\ 
Group  And  Doors 
Computed  Text 
Value  = 'OP' 
(Doors  Fully 
Open? ) 


Set  Open  Com- 
plete Indicator4- 
To  ON 


IF  All  PBD  Latch\ 
Group  And  Doors 
Computed  Text 
Value  = 'CL' 
(Doors  Fully 
Closed? ) 


IF  Open/Close 
Complete  Ind.  Not 
Equal  1 (Any  \ T 
Change  Since  Last^ 
Computed? ) 


Set  PBD  Output 
Indicator  To  On 


Set  6pen/ Close 
Complete  Ind. 

To  1 (Fully  Operl 


Set  Close 
Complete 
Indicators  To  Onl 


I 


IF  Open/Close 
Complete  Ind. 

Not  Equal  2 (Any 
Change  Since  Lastj 
Computed? ) 


Set  PBD  Output 
Indicator  To  On 


Set  Open/ Close 
Complete  Ind. 

To  2 (Fully  Closed) 


IF  Open/Close 
Complete  Ind.  Not 
Equal  0 (Any 
Change  Since  Last 
Computed? ) 


, ;T 

Set  PBD  Output 
Indicator  To  On 

f 

BEPR0DXJCIBI|u1 

ORIGINAL  1 AG;'j 


Y OF  THE 
IS  POOR 


Figure  3.2.1.20-26.  PBD  Talkback 


FIGURE  3.2.1.20.-27.  POWER  ON/OFF  PROCESSING 


T3 

p 

OQ 


ro 

o 
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3.2.1.21-1 
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3.2.1.21  Standby  Water  Coolant  Loop  Control  (SSS_STAND_H20_C00L) 

The  Standby  Water  Coolant  Loop  Control  module  periodically  operates  the  water 
coolant  pumps  to  circulate  water  in  the  Standby  Water  Loop  to  prevent  it  from 
freezing. 


a.  Control  Interface  - The  Standby  Water  Coolant  Loop  Control  module  is 
CALL'ed  by  the  Special  Processes  Executive  once  every  two  seconds. 

Invocation:  CASS  SSS_STAND_H20  COOL 

b.  Inputs  — Inputs  to  this  module  are  specified  in  Table  3.2.1.21-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figure  3.2.1.21-1.  The  Standby  Water  Coolant  Loop  Control  module 
first  determines  if  the  control  timer  has  expired  (current  time  is 
greater  than  or  equal  to  the  control  timer).  If  it  has  expired,  the 
pump  indicator  is  checked  to  determine  whether  to  turn  the  pumps  on 
or  off.  If  the  pump  indicator  is  on,  the  pump  indicator  is  turned 
off,  the  pump  ON/OFF  command  indicators  are  set  to  turn  off  the  pumps 
and  the  control  timer  is  updated  with  the  time  to  turn  on  the  pumps. 

If  the  pump  indicator  is  off,  the  pump  indicator  is  turned  on,  the 
pump  ON/OFF  command  indicators  are  set  to  turn  on  the  pumps  and  the 
control  timer  is  updated  with  the  time  to  turn  off  the  pumps.  At  OPS 
initialization  (Section  3. 2.1.1)  the  control  timer  is  set  to  zero 
and  the  pump  indicator  is  turned  off.  This  causes  the  commands  to 
turn  on  the  pumps  to  be  enabled  on  the  first  execution  of  this  module. 
There  is  no  OPS  cleanup  processing. 

The  elapsed  time  for  the  pumps  to  remain  on  (y  time  constant)  and 
the  elapsed  time  for  the  pumps  to  remain  off  (x  time  constant)  are 
changeable  by  Table  Maintenance . 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3.2.1.21-1. 

e.  Module  References  - None 

f . Module  Type  and  Attributes 

Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism). 

g . Template  References 

D INCLUDE  TEMPLATE  CSS_C0T  Constants  Table  (COT)  - values 
D INCLUDE  TEMPLATE  CSS_SP0B  Special  Processes  Output  Buffer 
D INCLUDE  TEMPLATE  CSS_SP_CMT  Special  Processes  CMT 
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h.  Error  Handling  - None 

i . Constraints  and  Assumptions  - None 


TABLE  3-2.1.21-1  Standby  Water  Coolant  Loop  Control 


MODULE  DATA  LIST 
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[Figure  3.2.1.21-1.  Standby  Water  Coolant  Loop  Control 
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3.2.1.22  Antenna  Management  ( SSM_ANT_MGMT ) 

The  Antenna  Management  (AM)  module  provides  functions  to  select  the  appro- 
priate S-band  quad  and  hemi  antennas  and  to  steer  the  Ku-band  antenna  based  on 
the  selected  targets  and  target  positions. 

a.  Control  Interface  - The  AM  module  is  CALL'ed  by  the  Special  Processes 
Executive  once  every  two  seconds . 

b.  Input s - Inputs  to  this  module  are  specified  in  Table  3.2.1.22-1. 

c.  Process  Description  - The  control  flows  for  this  module  are  shown  in 

Figures  3.2.1.22-1  through  3.2.1.22-20.  The  AM  module  consists  of 
three  primary  functions:  Tracking  and  Data  Relay  Satellite  (TDRS) 

Computations,  S-band  Antenna  Management,  and  Ku-band  Antenna  Management. 

Within  these  functions  are  several  references  to  a set  of  data  acquired 
from  GNC  via  ICC.  This  data  is  moved  from  the  ICC  buffer  to  a local  . 
area  before  it  is  used  for  any  AM  processing.  While  the  data  is  being 
moved,  the  ICC  Router  is  inhibited  from  updating  the  input  buffer. 

This,  ensures  the  time  homogeneity  of  the  ICC  data. 

The  I/O  status  of  each  AM  discrete  input  is  checked.  If  valid,  that 
discrete  is  moved  to  a save  area;  otherwise  the  save  area  is  not  over- 
layed.  All  subsequent  references  to  these  discretes  are  from  the 
save  area,  thereby  ensuring  that  only  valid  (no  I/O  errors):  values 
are  used. 

The  first  primary  function,  TDRS  Computations,  performs  the  following 
computations : 

1.  The  position  of  each  TDRS  is  computed. 

2.  The  visibility  of  each  TDRS  from  the  orbiter  is  determined  and 
stored  for  later  use. 

3.  The  roll  and  pitch  look  angles  to  each  TDRS  are  computed. 

The  next  primary  function  to  execute  is  S-band  Antenna  Management . 

This  function  performs  the  following  processes: 

1.  The  quad  antenna  selected  and  the  hemi  antenna  selected  at  the 
RF  switches  are  determined.  If  any  input  parameter  for  either 
of  these  computations  has  an  invalid  parameter  status  indicator, 
that  computation  is  bypassed.  In  this  case,  or  if  no  antenna 

is  selected  by  either  of  the  computations,  the  previous  output 
from  that  computation  is  retained  and  given  an  invalid  parameter 
status  indicator. 

2.  The  current  ground  site  is  determined  based  on  the  ground  site 
select  item  entry  from  the  AM  display  and  on  the  ground  site 
table . 
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3.  The  TDRS  to  be  used  by  S-band  antennas  is  selected  based  on 
the  S-band  TDRS  select  item  from  the  AM  display  and  on  the 
TDRS  visibility  results  from  the  TDRS  computations. 

4.  The  S-band  quad  and  hemi  antennas  selected  by  the  AM  module 
on  its  last  previous  execution  are  compared  to  the  S-band 
quad  and  hemi  antennas  currently  selected  at  the  RF  switches. 
Which,  if  any,  of  these  comparisons  to  be  performed  is  deter- 
mined  by  checking  the  state  of  the  "Auto  S-Band  Antenna  Select 
Item"  and  the  positions  of  the  "S-band  PM  Antenna  Switch",  the 
"S-band  Mode  Switch",  and  the  "S-band  FM  Antenna  Switch". 

5.  The  target  to  be  used  by  S-band  (ground  site,  east  TDRS,  or 
west  TDRS)  is  determined  based  on  the  position  of  the  S-band 
mode  switch  and  on  the  results  of  the  determinations  of  the 
current  ground  site  and  the  TDRS  used  by  the  S-band  antennas. 

6.  Depending  on  the  target  selected,  either  the  S-band  quad  antenna 
or  the  S-band  quad  and  hemi  antennas  which  point  at  that  target 
are  determined  and  commands  are  set  to  cause  the  selection  of 
these  antennas  at  the  RF  switches. 

The  last  primary  function  to  execute  is  Ku-band  Antenna  Management. 

This  function  performs  the  following  processes: 

1.  The  TDRS  to  be  used  by  the  Ku-band  antenna  is  selected  based  on 
the  Ku-band  TDRS  select  item  from  the  AM  display  and  on  the  TDRS 
visibility  results  from  the  TDRS  computations. 

2.  The  target  at  which  the  Ku-band  antenna  is  to  be  pointed  (east 
TDRS,  west  TDRS,  or  GNC  target*)  is  determined  based  on  the  GNC 
pointing  flag  (acquired  via  ICC)  and  the  results  of  the  deter- 
mination of  the  TDRS  to  be  used  by  the  Ku-band  antenna. 

3.  The  roll  and  pitch  look  angles  to  the  selected  target  are  com- 
puted in  the  Ku-band  antenna's  coordinate  system  and  made 
available  for  output  to  the  antenna. 

4.  Depending  on  the  position  of  the  Ku-band  antenna  steering  switch, 
the  Ku-band  acquisition  sequence  is  initiated  and  controlled  by 
the  Ku-band  antenna  management  function  when  a new  target  is 
selected. 

Except  where  otherwise  stated,  all  of  the  functions  within  AM  use  the 

latest  good  update  of  the  input  parameters  without  making  any  attempt 

to  ascertain  their  current  validity. 

There  is  no  OPS  initialization  or  cleanup  processing. 

*Rendevous  radar  is  not  supported  until  OFT  3. 
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d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3.2.1.22-1. 

e.  Module  References  - None 

f . Module  Type  and  Attributes 


Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism), 

g.  Template  References  - 


D 

INCLUDE 

TEMPLATE 

CSS 

COT 

D 

INCLUDE 

TEMPLATE 

CSS’ 

SPINB 

D 

INCLUDE 

TEMPLATE 

css' 

SPOB 

D 

INCLUDE 

TEMPLATE 

css’ 

DDT 

D 

INCLUDE 

TEMPLATE 

csm" 

AM  CMT 

D 

INCLUDE 

TEMPLATE 

csz’ 

ICC  CMT 

D 

INCLUDE 

TEMPLATE 

css’ 

SP  CMT 

D 

INCLUDE 

TEMPLATE 

CZ2~ 

COMMON 

D 

INCLUDE 

TEMPLATE 

CZ1 

COMMON 

h.  Error  Handling  - None 

i . Constraints  and  Assumptions  - 


Constants  Table  ( COT) -Values 

Special  Processes  Input  Buffer  (SPINB) 

Special  Processes  Output  Buffer 

Display/Downlist  Table 

Antenna  Management  Display  Parameters 

ICC  Input  Buffers  and  Flags 

Special  Processes  CMT 

UI/FCOS  Shared  Comeool 
System  Services  Common  Compool 


• No  check  is  made  to  determine  whether  data  obtained  via  ICC  was 
updated.  The  latest  values  are  always  used  with  compensation 
being  made  for  time  delays . 


n-n  0? 

® poor 

ORIGIN^ 


as? 


TABLE  3*2.1. 22-1  Ant enna  Management 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATIOIM 

1 

Geocentric  Horizon 

E 

L 

2 

Geocentric  Earth  Radius 

E 

C 

3 

Orbit er  Position  Vector 

A. 2. 11 

I 

GNC 

i* 

Orbiter  X Position 

A. 2. 11 

I 

GNC 

5 

Orbiter  Y Position 

A. 2.11 

I 

GNC 

6 

Orbiter  Z Position 

A. 2. 11 

I 

GNC 

7 

Sine  of  Pitch  Angle 

E 

L 

8 

Sine  of  Yaw  Angle 

E 

L 

9 

Sine  of  Roll  Angle 

E 

L 

10 

Cosine  of  Pitch  Angle 

E 

L 

11 

Cosine  of  Yaw  Angle 

E 

L 

12 

Cosine  of  Roll  Angle 

E 

L 

13 

Orbiter  Pitch  Angle 

A. 2. 11 

I 

GNC 

iL 

Orbiter  Yaw  Angle 

A. 2. 11 

I 

GNC 

15 

Orbiter  Roll  Angle 

A. 2. 11 

I 

GNC 

1 6 

Coordinates  Transformatic 

n E 

L 

l6a 

matrix 

Orbiter  Pitch  Rate 

A. 2. 11 

I 

GNC 

l6b 

Orbiter  Yaw  Rate 

A. 2. 11 

I 

GNC 

l6c 

Orbiter  Roll  Rate 

A. 2. 11 

I 

GNC 

l6d 

Attitude  Compensation 
Delay  Time 

A. 2. 12,  D.12 

I 

STM 

l6e 

Clocktime 

E 

I 

Sys  S/W 

l6f 

Delta  Time 

E 

L 

Attitude  Compensation 
Matrix 


E 


REQT. 

SYMBOL 


00 

o 

o 


SSM_GE0_H0RIZ0H 

S°  1 

CSMK_GEO_EARTH_RAD 

a i 

CSMV_0RB_P0S 

% 

CSMV__ORB__POS$1 

V95H0155C 

% 

CSMV_0RB_P0S$2 

V95H0156C 

ey 

CSMV_0RB_P0S$3 

V95H0157C 

Kz 

SSM_SIN_PTCH 

Sin  8 

SSM_SIN_YA¥ 

Sin4» 

SSM_S  IN__R0  LL 

Sin<l> 

SSM_C0S_PTCH 

Cos  0 

SSM__C0S_YAW 

Cos  4* 

SSM__C0S__R0LL 

Cos  4> 

CSMV_0RB__PTCH 

V95L388TC 

9 

C SMV__0RB_YAW 

V95L3888C 

4> 

CSMVJ3RBJR0LL 

V95L3889C 

SSM  TRAMSK)RMATIOH_MATRIX 

mbg 

CSMV_0RB_PTCH_RATE 

V95R389TC 

q. 

CSMV_ORB_YAW_RATE 

V95R3898C 

r 

CSMV_ORB_ROLL_RATE 

V95R3899C 

P 

csmv_att_comp_time 

V90W1013C 

t 

CLOCKTIME 

V91M1999? 

ra®c 

SSM_DELTA_TIME 

At 

SSM  ATT  COMP  MATRIX 

Mc 

© 

T| 

-H 

in 

s 

© 

<D 

03 

5" 


© 


C/3 


CD 

n 


n 

03 


HjC'v 

fO  VO 
-c-' 


TABLE 


MODULE  DATA  LIST 
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TABLE  3.2.1.22-1  Antenna  Management  (Cont’d) 


MODULE  DATA  LIST 


HAL  NAME 

MML 

REQT. 

SYMBOL 

CSMV_TDRS_L0Sj5TCH_RAS$l 

V92H1067C 

SSM_OMEGA_DELTA_T 

coAt 

CSMV_TDRS_TIME_ASC_H0DE$2 

V92W1020C 

gmthe 

CSMV  TDRS  TIME_ASC_H0DE$1 

V92W1027C 

gmtnw 

CSMV  M50  B0DY_QUA2_TXME 

V90W2310C 

G®s 

SSM_TDRS_GEO_LAT 

<P 

SSMJTORSJJEOJjONG 

X 

CSMV_TDRS_INCL$2 

V92H1017C 

1SE 

CSMV_TDRS_INCL$1 

V92H1025C 

1sw 

SSM_FRACTI0N_R0TATI0N 

u 

CSMV  TDRS  L0NG_ASC_H0DE$2 

V92H1015C 

Ve 

CSMV_TDRS_L0NG_ASC_H0DE$1 

V92H1023C 

*hw 

CSMV_TDRS_P0S$  ( 2 : * ) 

T 

GE 

CSMV_TDRS  _P0S$  ( 1 : * ) 

T 

GW 

CSMV_TDRS_P0S$(2:1) 

V92H1073C 

T 

GXE 

CSMV_TDRS_F0S$(2:2) 

VSPHlOTkC 

T ' 
GYE 

CSMV_TDRS_P0S$(2:3) 

V92H1075C 

T 

GZE 

CSMV_TDRS_POS$(l:l) 

V92H1076C 

T 

GXW 

CSMV_TDRS_P0S$ (1:2) 

V92H1077C 

T 

GYW 
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TABLE  3.2.1.22-1  Antenna  Management  (Cont’d) 


MODULE  DATA  LIST 


42  West  TDRS  Z Position  A. 2.18 

1+3  East  TDRS  Position  A. 2.12,  D.32 

Vector  Magnitude 

LL  West  TDRS  Position  A. 2.12,  D.32 

Vector  Magnitude 

1+5  TDRS  Elevation  From  E 

Vertical 

46  TDRS  Elevation  above  E 

Horizon 

47  TDRS  Visibility  above  A. 2. 12,  D.12 

Horizon 

48  East  TDRS  in  View  A.2.18 

Indicator 

49  West  TDRS  In  view  A.2.18 

Indicator 

50  Line-of-Sight  Computa-  E 

tions  Call  List 

51  Line-of-Sight  Vector  E 

to  Target 

52  Line-of-Sight  Unit  E 

Vector 

53  Line-of-Sight  Unit  E 

Vector  X- Component 

54  Line-of-Sight  Unit  E 

Vector  Y-Conrponent 

55  Line-of-Sight  Unit  E 

Vector  Z- Component 

56  Line-of-Sight  Roll  E 

Angle  to  Target-Degrees 

57  Line-of-Sight  Pitch  E 

Angle  to  Target-Degrees 


ACT 

0 

I 

I 

L 

L 

I 

0 

0 

L 

L 

L 

L 

L 

L 

L 

L 


SOURCE/DESTINATION 

CRT,  DL 
STM  , SUL 

STM,  SUL 
STM 

CRT,  DL 
CRT,  DL 


58 


Line-of-Sight  Roll 
Angle  to  Target  Rasters 


E 


L 


HAL  NAME 

MML 

REQT. 

SYMBOL 

CSMV_TDBS_P0S$(1:3) 

V92H1078C 

T 

GZW 

CSMV_TDRS_P0S_MAG$2 

V92H1001C 

rSE 

CSMV_TDRS_P0S_MAG$1 

V92H1003C 

rSW 

SSM_TDRS_ELEV_VERT 

s 

S SM_TDRS__ELEV_HOR  I Z 

e 

CSMV_TDRS_VI S 

V92H1006C 

X 

CSMB_TDRS_IN_VIEW$2 

V92X1060X 

CSMB_TDRS_IN_VIEW+ 1 

V92X1061X 

SSM_TGT_LOS 

dg 

Pg! 

SSM_TGT_jmiT_LOS 

lb 

SSM_TGT_UMIT_L0S$1 

Lx 

SSMjrGTJUNIT_L0S$2 

ly 

SSM_TGT_UHIT_L0S$3 

Lz 

SSM_TGT_ROLL_DEG 

L<(> 

SSM_TGT_PTCH_DEG 

Le 

SSM_TGT_ROLL_RAS 

' 

' 
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# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

59 

Line-of-Sight  Pitch 

E 

L 

SSM  TGT  PTCH  RAS 

( )v 

Angle  To  Target-Rasters 

60 

Orbit er  Position  Vector 

E 

L 

SSM  ORB  POS  MAG 

|r  I 

Magnitude 

1 G | 

6i 

Orbit er  Unit  Vector 

E 

L 

SSM  ORB  UNIT 

*G 

62 

TDRS  Index 

E 

L 

SSM_TDRS_IHDEX 

IM 

63 

Line-of-Sight  Roll  Angle 
To  East  TDRS  - Degrees 

A. 2.18 

§§ 

H-f 

0 

CRT,DL 

CSMV_TDBS_L0S_R0LL_DEG$2 

V92H106LC 

L4> 

61* 

Line-of-Sight  Roll  Angle 

A.  2. 18 

0 

CRT,DL 

CSMV  TDRS  LOS  ROLL  DEG$1 

V92H1066C 

L, 

To  West  TDRS  - Degrees 

►— i 

65 

Line-of-Sight  Pitch 
Angle  To  East  TDRS  - 

A. 2. 18 

12:  o 
> 2 

0 

CRT,DL 

CSM7_TDRS_L0S_PTCH_DEG$2 

V92H1065C 

Le 

Degrees 

r<  a 

o 

Hr-}  ?~H 

66  - 

Line-of-Sight  Pitch 

A. 2.18 

Uj 

0 

CRT,DL 

CSMV  TDRS  LOS  PTCH  DEG$1 

V92H1067C 

L_ 

Angle  to  West  TDRS  - 

C 'r-i 

0 

Degrees 

h—s  h-h 

^ H3 

67 

Ku-Band  TDRS  Select 

A.2.11 

! — i. 

CO  N 

I 

SAM 

CSMB  KUBAND  TDRS  SEL 

Item 

^ p 

68 

Previous  Ku-Band  TDRS 

E 

o j 
o ^ 

L 

SSM  KUBAND  PREV  TDRS  SEL 

Select  Item 

69 

TDRS  Selected  For 

A. 2.18 

£3 

0 

CRT,DL 

CSMV  KUBAND  TDRS  SELECTED 

V92J1052C 

Ku-Band 

70 

TDRS  Used  For  Ku-Band 

E 

L 

SSMJOJBAWDJPDRSJJSED 

71 

TDRS  Wot  Last  Selected 

E 

L 

SSM  KUBAND  TDRS  NOT  LAST  SEL 

For  Ku-Band 

72 

TDRS  Selection  Call  List 

E 

L 

73 

TDRS  Select  Item 

E 

L 

SSM  TDRS  SEL 
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TABLE 


3.2.1.22-1  Antenna  Management  (Cont'd) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

7U 

TDRS  Select  Auto 

E 

L 

SSM_TDRS_SEL$1 

75 

TDRS  Select  West 

E 

L 

SSM_TDRS_SEL$3 

76 

Previous  TDRS  Select 
Item 

E 

L 

S SM_TDR  S_PREV_S  E L 

77 

Previous  TDRS  Select 
Auto 

E 

L 

SSM_TDRS_PREV_SEL$1 

78 

TDRS  Selected 

E 

L 

SSM__TDRS_SELECTED 

79 

GNC  Pointing  Flag 

A. 2. 11 

I/O 

GHC/CRT,  DL 

C SMB__GN C_PO  I NT  IN  G 

V93X6859X 

80 

Range  To  GNC  Target 

A. 2.18 

0 

CRTSDL 

CSMV__KUBAND_RANGE 

V7UU2651J 

R 

81 

Ku-Band  Range  Command 

A. 2.16 

0 

SSO 

CSMVJCUBAND_RANGE_CMD 

V7UU2651J 

82 

Line-of-Sight  Unit 

E 

L 

SSM  KUBAND  TGT  LOS 

LR 

L 

Vector  To  Ku-Band  Target 

83 

Line-of-Sight  Unit  Vec- 
tor To  Ku-Band  Target 
X-Component 

E 

L 

SSM_KUBARD_TGT_L0S$1 

81* 

Line-of-Sight  Unit  Vec- 
tor To  Ku-Band  Target 
Y-Component 

E 

L 

SSM_KUBAHD_TGT JL0S$2 

ly 

85 

Line-of-Sight  Unit  Vec- 
tor To  Ku-Band  Target 

E 

• L 

SSM_KUBA1JD_TGTL0S$3 

Lz 

Z-Component 

. 

r-  - 

86 

GNC  Target  Vector 

A.  2. 11 

I 

GNC 

CSMV_GNC_TGT_VEC 

XB 

yb 

ZB 

87 

GNC  Target  Vector 
X-Component 

A. 2. 11 

I 

GNC 

CSMV_GNC_TGT_VEC$1 

V95H3893C 

XB 

BOOK:  OFT  SM  Detailed  Design  Specification 


TABLE  3.2.1.22-1  Antenna  Management  (Cont'd) 


MODULE  DATA  LIST 


ITEM 


DESCRIPTOR 


ACT 


SOURCE/DESTINATION 


HAL  NAME 


MML 


REQT. 

SYMBOL 


88  | GNC  Target  Vector 
Y-Component 

89  | GNC  Target  Vector 
Z-Component 

90  | Ku-Band  Bias  Correction 

Matrix 

91  Ku-Band  Bias  Correction 
Matrix  Element  1-1 

92  J Ku-Band  Bias  Correction 

Matrix  Element  1-2 

93  j Ku-Band  Bias  Correction 

Matrix  Element  1-3 

9U  j Ku-Band  Bias  Correction 

Matrix  Element  2-1 

95  | Ku-Band  Bias  Correction 

Matrix  Element  2-2 

96  | Ku-Band  Bias  Correction 

Matrix  Element  2-3 

97  | Ku-Band  Bias  Correction 

Matrix  Element  3-1 

Ku-Band  Bias  Correction 
Matrix  Element  3-2 

99  | Ku-Band  Bias  Correction 

Matrix  Element  3-3 

100  | Ku-Band  Roll  Look  Angle 

To  Target 

101  | Ku-Band  Roll  Angle 
Command 

102  j Ku-Band  Pitch  Look  Angle| 

To  Target 

103  Ku-Band  Pitch  Angle 
Command 


A. 2. 11 
A. 2. 11 
A.2. 12,D . 32 

A. 2. 12,D. 32 
A. 2. 12, D. 32 
A. 2. 12, D. 32 
A.2. 12,D. 32 
A. 2. 12, D. 32 
A.2.12,D. 32 
A.  2. 12 ,D. 32 
A.2.12 ,D. 32 
A. 2. 12 ,D. 32 
A.  2. 18 
A. 2. 16 
A. 2. 18 

A.2.16 


o 

O 


CD 


O 

o 

td 


a 


GNC 

GNC 

STM, SUL 

STM,  SUL 
STM,  SUL 
STM, SUL 
STM, SUL 
STM,  SUL 
STM,  SUL 
STM,  SUL 
STM,  SUL 
STM, SUL 
CRT,DL 
SSO 

CRT,DL 

SSO 


CSMV_GNC_TGT_VEC$2 

CSMV_GNC__TGT_VEC$3 

CSMV_KUBAND_BIAS_MATRIX 

CSMV_KUBAND_BIAS_MATRIX$  (1,1 
CSMVJOJBAND_BIAS_MATRIX$(l,2  ] 
CSMV  _KUBAND_BIAS_MATRIX$  (1,3) 
CSMVJCUBAND_BIAS_MATRIX$  (2,1) 
CSMV_KUBAND_BIAS_MATRIX$  (2,2) 
CSMV JCUBAND_BIAS_MATR  IX$ ( 2 , 3 ) 
CSMV_KUBAND_BIAS_MATRIX$(  3,1) 
CSMV _KUBAND_BIAS_MATRIX$  (3,2) 
CSMV_KUBAND_BIAS_MATRIX$  ( 3 , 3 )| 
C SMV_KUBAND_ROLL 
CSMV_KUBAND_ROLL_CMD 
CSMVJCUBAND_PTCH 

CSMV  KUBAND  PTCH  CMD 


V95H389^C 

V95H3895C 

V92U1034C 

V92U1035C 

V92U1036C 

V92U10U1C 

V92U10L2C 

V92U10U5C 

V92U1016C 

V92U1017C 

V7te261t8j 

V7UH2648J 

V7i*H2650J 

V7l*H2650J 


AB 
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TABLE  3.2.1.22-1  Antenna  Management  (Cont'd) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

10lt 

Ku-Band  Steering  Switch 
GPC  Acq  Indicator-input 
location 

A. 2. 17 

I. 

SSD 

CSSV_SPINB_D10080201$U 

V7UX2587J 

■1 

104a 

KU-Band  Steering  Switch 
GPC  Acq  Indicator 

A.2.17 

I/O 

SSD/CRT,  DL 

CSMBJCUBATO_STEERING_GPC_ACQ 

105 

Acquisition  Sequence 
Flag 

E 

L 

S SM_KUBAND_ACQ_SEQ 

106 

TDRS  Used  For  Ku-Band 
Last  Cycle 

' 

E 

L 

SSM_KUBAND_TDRS_USED_LAST 

10? 

TDRS  West  Select  Discrete 

A. 2. 16 

0 

SS0,CRT,DL 

CSMB_KUBMD_TDRS_WEST_SEL_CMD 

V7^4X2633J 

108 

TDRS  East  Select  Discrete 

A. 2. 16 

0 

SSQ,CRT,DL 

CSMB_KUBAND_TDRS_EAST_SEL_CMD 

V7!*X2632J 

109 

Detect  Flag-input  locatioi 

. A.2.17;  ... 

I 

SSD 

CSSV_SPINB_D10080202$2 

V74X2602J 

109A 

Detect  Flag 

A.2.17 ; • 

I/O 

SSD/CRT, DL 

CSMB_KUBAND_DETECT 

110 

GNC  Pointing  Flag  Last 
Cycle 

E 

L 

SSM_GKC_POINTING_LAST_CYCLE 

111 

Search-Initiate  Discrete 

1.2.16 

0 

sso 

C SMB_S  EAR  C H_I  NT_CMD 

V7h«263 1J 

112 

Search- In-Progress  Flag 

E 

L 

SSM_SEAR  CH_I  W_PR0GRES  S 

113 

Time  to  Initiate  Search 

E 

L 

SSM_SEARCH_IKIT_TIME 

ll4 

Special  Processes  Current 
Time 

A.2.11 

I 

SSP 

CSSV_SP_CURRERT_TIME 

115 

X-Seeond  Delay 

A.2.12,D.12 

I 

STM 

CSMV_KUBAND_X_SE  C_DELAY 

V92W1010C 

116 

Search  Discrete-input 
location 

A.2.17 

I 

SSD 

CSSV_SPINB_D10080202$1 

V7itX2601J 

h6a 

Search  Discrete 

A.2.17 

I/O 

SSD/CRT,  DL 

CSMBJOJBAKD_SEARCH_DISC 

11? 

Search  Discrete  Previous 
Cycle 

E 

L 

S SM_KUBAND_SEAR  CH_LAST_C  YCLE 

118 

AM  ICC  Input  Buffer 

A. 2. 11, D. 15 

I . 

GNC 

CSMV_AM_ICC 

119 

AM  ICC  Enable  Flag 

E 



0 

U/I 

ENABLE_AM_DATA_MSG 

■ 

\ "S 
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TABLE  3.2.1.22-1  Antenna  Management  (Cont'd) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MM  L 

REQT. 

SYMBOL 

120 

S-Band  TDRS  Select  Item 

A.  2. 11 

I 

SAM 

C SMB_SBAK  D_TDRS_SEL 

121 

Previous  S-Band  TDRS 
Select  Item 

E 

L 

SSM_SBAND_PREV_TDRS_SEL 

122 

TDRS  Selected  For  S- 
Band 

A. 2.18 

0 

CRT,DL 

CSMV_SBAKD_TDRS_SELECTED 

V92J1055C 

123 

Auto  S-Band  Select 
Enabled 

A. 2. 11 

I 

SAM 

CSMB_SBAMD_AUT0_SEL$1 

V93X5625X 

124 

Quad  Verification  Fail 
Indicator 

A. 2.16 

0 

CRT,DL 

CSMB_SBAUD_QUAD_VERIF_FAIL 

V92X1049X 

125 

Hemi  Verification  Fail 
Indicator 

A. 2.16 

0 

CRT,DL 

C SMB_SBAND_HEMI_VER  IF_FAI  L 

V92X1050X 

126 

S-Band  Quad  Selected 
Discretes 

A. 2.17 

I 

SSD 

127 

S-Band  Quad  S1A  Selected 

A.  2. 17 

I- 

SSD 

CSMB_SBAND_QUAD_SEL_A 

V7  UxT  0T  0E 

a 

128 

S-Band  Quad  SIB  Selected 

A. 2. 17 

o # 

I 

SSD 

CSMB_SBAND_QUAD_SEL_B 

V74X70T2E 

h 

129 

S-Band  Quad  S2A  Selected 

A. 2. 17 

& s 

v— i t"C 

I 

SSD 

CSMB  SBAND  QUAD  SEL  C 

V74X7074E 

c 

O 

130 

S-Band  Quad  S2B  Selected 

A. 2.17 

£ Q 

r O 

I 

SSD 

CSMB_SBAND_QUAD__SEL_D 

V7 4X707 6E 

d 

131 

S-Band  Quad  S3A  Selected 

A. 2. 17 

K)  S 

I 

SSD 

CSMB_SBAUD  QUAD  SEL  E 

V74X7078E 

e 

Q 4 

132 

S-Band  Quad  S3B  Selected 

A. 2. IT 

L~ > V"  j 

I 

SSD 

C SMB_SB  AND_QUAD_SEL_F 

V74X7080E 

f 

> — ■ *** 

133 

S-Band  Quad  SLA  Selected 

A. 2. 17 

O .. 

I 

SSD 

CSMB_SBAND_QUAD_SEL_G 

V7  4X7  082E 

S 

134 

S-Band  Quad  SLB  Selected 

A.2.17 

C H 

I 

SSD 

CSMB_SBAND_QUAD_SEL_H 

V74X7084E 

h 

135 

S-Band  Quad  Transponder 

A. 2. 17 

I 

SSD 

CSMB  SBAND  QUAD  SEL  L 

V7  4x47  80E 

1 

1 Selected 

136 

S-Band  Quad  Transponder 

A.2.17 

I 

SSD 

CSMB  SBAND  QUAD  SEL  M 

V74X4781E 

m 

2 Selected 

i__ — 
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TABLE  3.2.1.22-1  Antenna  Management  (Cont*d) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

137 

S-Band  Quad  Preamp  High 
Selected 

A.2.17 

I 

SSD 

138 

S-Band  Quad  Preamp  Low 
Selected 

A. 2. IT 

I 

SSD 

139 

S-Band  Hemi  Selected 
Discretes 

A. 2. IT 

I . 

SSD 

i4o 

S-Band  Hemi  S5A  Selected 

A. 2. IT 

I 

SSD 

ikl 

S-Band  Hemi  S5B  Selected 

A. 2. IT 

I 

SSD 

lh2 

S-Band  Hemi  Transmitter  ; 
-1  Selected 

■ 

A. 2. IT 

I 

SSD 

143 

• 

S-Band  Hemi  Transmitter  j 
2 Selected 

A.2.17 

I 

SSD 

ki 

144 

S-Band  Quad  S1A  Selected 
Status 

A.  2.  IT 

I 

SSD 

\i 

145 

S-Band  Quad  SIB  Selected! 
Status 

A.2.1T 

I 

SSD 

146 

S-Band  Quad  S2A  Selected; 
Status 

A.  2.  IT 

I 

SSD 

147 

S-Band  Quad  S2B  Selected! 
Status 

A.  2.  IT 

I 

SSD 

148 

S-Band  Quad  S3A  Selected! 
Status 

A.  2.  IT 

I 

SSD 

149 

S-Band  Quad  S3B  Selected! 
Status 

A.  2.  IT 

I 

SSD 

150 

S-Band  Quad  SLA  Selected 
Status 

A.2.17 

I 

SSD 

151 

S-Band  Quad  SUB  Selected 
Status 

A.  2.  IT 

I 

SSD 

152 

S=Band  Quad  Transponder  ] 
1 Selected  Status 

A. 2. IT 

I 

SSD 

153 


S-Band  Quad  Transponder 
2 Selected  Status 


A. 2. IT 


I 


SSD 


HAL  NAME 

MML 

CSMB_SBAND_QUAD_SEL_H 

V74X4779E 

CSMB_SBAND_QUAD_SEL_P 

V74X4778E 

CSMB_SBAND__HEMI_SEL_J 

¥74x667 5E 

C SMB_SBAWD_HEMI_SEL_JC 

V7 4x667 6e 

CSMB_SBAND_HEMI_SEL_Q 

¥74x6l20E 

CSMB_SBAND_HEMI_SEL_R 

V74x6121E 

CSMB_SBAND_QUAD_SEL_A_STATUS 

CSMB_SBAND_QUAD_SEL_B_STATUS 

CSMB_SBAND_QUAD_SEL_C_STATUS 

CSMB_SBAHD_QUAD_SEL__D_STATUS 

CSMB_SBAND_QUAD_SEL_E_STATUS 

C SMB_SBAND_QUAD_SEL_F_ST  ATU  S 

CSMB_SBAHD_QUAD_SEL_G_STATUS 

CSMB_SBAND_QUAD_SEL_H__STATUS 

CSMB_SBAND_QUAD_SEL_L_STATUS 

CSMB_SBAND__QUAD_SEL_M  STATUS 

REQT. 

SYMBOL 


TABLE  3.2.1.22-1  Antenna  Management  (Cont’d) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

15U 

S-Band  Quad  Preamp  High 
Selected  Status 

A.2.17 

I 

SSD 

CSMB_SBAND_QU  AD_SEL_N_STATUS 

155 

S-Band  Quad  Preamp  Low 
Selected  Status 

A. 2. 17 

I 

SSD 

CSMB_S  B AH  D_H  EM  I_SE  L_P_S  T ATU  S 

156 

S-Band  Hemi  S5A 
Selected  Status 

A.2.17 

I 

SSD 

CSMB_SBAND_HEMI_SEL_J_STATUS 

157 

S-Band  Hemi  S5B  Selected 
Status 

A.2.17 

I 

SSD 

CSMB_SBAND_HEMI_SEL_K_STATUS 

158 

S-Band  Hemi  Transmitter 
1 Selected  Status 

A.2.17 

I 

SSD 

CSMB_SBAND_HEMI_SEL_Q_STATUS 

159 

S-Band  Hemi  Transmitter 
'2  Selected  Status 

A.2.17 

I 

SSD 

- 

CSMB_SBAND_HEMI_SEL_R_STATUS 

160 

S-Band  Quad  Selected 

A. 2. 18 

0 

CRT 

CSMV_SBAND_QUAD_SELE  CTED 

V92J1057C 

161 

S-Band  Quad  Selected 
Status 

A.  2. 18 

0 

CRT 

CSMV_SBAND_QUAD  SELECTED 
STATUS 

162 

S-Band  Hemi  Selected 

A. 2. 18 

0 

CRT 

CSMV_SBAND_HEMI_SELECTED 

V92J1056C 

163 

S-Band  Hemi  Selected 
Status 

A. 2. 18 

0 

CRT 

CSMV  SBAND  HEMI  SELECTED 
STATUS 

1 6k 

S-Band  Site  Select  Next 

A. 2. 11 

I/O 

SAM/CRT 

CSMB_SBAND_SITE_SEL$2 

V93X5622X 

165 

S-Band  Site  Select  Auto 

A. 2. 11 

0 ' 

CRT 

CSMB_SBAHD_SITE_SEL$1 

V93X5620X 

166 

Current  Site  Pointer 

E 

L 

SSM_CURRENT_S  ITE_PTR 

167 

Sine  of  Site  Visibility 

E 

L 

SSM_S  IN_SITE_V  IS 

sin  E 

168 

Site  Visibility  Above 
Horizon 

A. 2. 12, D. 12 

I 

STM 

C SMV_S  I TE_V  I S_AB  0 VE_H  0 R I ZON 

V92H1005C 

E 

169 

Site  Selected  Flag 

E 

L 

SSM_SITE_SEL_FLAG 

169A 

Site  In  View  Flag 

A. 2. 18 

0 

CRT,DL 

CSMB_SITE_IN_VIEW 

170 

Site  Counter 

E 

L 

S SM_S  I TE__C  TR 
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TABLE  3.2.1.22-1  Antenna  Management  (Cont'd) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

171 

Site  Inhibit  Flags 

A. 2. 12 ,D. 12 

I 

STM 

CSMB_SITE_INH 

172 

Site  1 Inhibit  Flag 

A. 2. 12, D. 12 

I 

STM 

CSMB_SITE_INH$(1: ) 

V92X0976X 

173 

Site  2 Inhibit  Flag 

A. 2. 12, D. 12 

I 

STM 

CSMB_SITE_INH$ (2 : ) 

V92X0977X 

17% 

Site  3 Inhibit  Flag 

A. 2. 12, D. 12 

I 

STM 

CSMB_SITE_INH$  ( 3 : ) 

V92X0978X 

175 

Site  h Inhibit  Flag 

A. 2. 12, D. 12 

I 

STM 

CSMB_SITE_IHH$  ( 4 : ) 

V92X0979X 

176 

Site  5 Inhibit  Flag 

A. 2. 12  ,D. 12 

I 

STM 

CSMB_SITE_IHH$(5  : ) 

V92X0980X 

177 

Site  6 Inhibit  Flag 

A. 2. 12, D. 12 

I 

STM 

CSMB__SITE_INH$  (6:) 

V92X0981X 

178 

Site  7 Inhibit  Flag 

A. 2. 12, D. 12 

I 

STM 

CSMB_SITE_IHH$(7:  ) 

V92X0982X 

179 

Site  8 Inhibit  Flag 

A. 2. 12, D. 12 

I 

STM 

CSMB_SITE_INH$(8:  ) 

V92X0983X 

180 

■ Site  9 Inhibit  Flag 

A. 2. 12, D. 12 

I 

STM 

CSMB_SITE_INH$  ( 9 : ) 

V92X0984X 

181 

Site  10  Inhibit  Flag 

A. 2. 12 ,D. 12 

I 

STM 

CSMB_SITE_INH$  ( 10 : ) 

V92X0985X 

182 

Site  11  Inhibit  Flag 

A. 2. 12  ,D. 12 

I 

STM 

CSMB_SITE_INH$  ( 11 : ) 

V92X0986X 

183 

Site  12  Inhibit  Flag 

A. 2. 12, D. 12 

I 

STM 

CSMB_SITE_INH$(12:  ) 

V92X0987X 

184 

Site  13  Inhibit  Flag 

A.  2. 12,  D.  12 

I 

STM 

CSMB_SITE_INH$(13: ) 

V92X0988X 

185 

Site  ll*  Inhibit  Flag 

A. 2. 12, D. 12 

I 

STM 

CSMB_SITE__INH$(l4:) 

V92X0989X 

185a 

Site  15  Inhibit  Flag 

A. 2. 12, D. 12 

I 

STM 

CSMB_SITEiiINH${  15 : ) 

V92X0990X 

1851) 

Site  1 6 Inhibit  Flag 

A. 2. 12, D. 12 

I 

STM 

CSMB_SITE_INH$(l6:  ) 

V92X0991X 

186 

Line-of-Sight  Vector  To 
Site 

E 

L 

SSM_S  I TE_L0  S 

D 

Pol 
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TABLE  3*2.1.22-1  Antenna  Management  (Cont’d) 


# 

ITEM 

DESCRIPTOR 

187 

Site  Vectors 

A. 2. 11 

188 

Site  1 Vector 

A. 2.11 

189 

Site  1 Vector  X-Compon- 
ent 

A. 2. 11 

190 

Site  1 Vector  Y-Com- 
ponent 

A. 2. 11 

191 

Site  1 Vector  Z-Com- 
ponent 

A. 2.11 

192 

Site  2 Vector 

A. 2. 11 

193 

Site  2 Vector  X-Com- 
ponent 

A. 2. 11 

19U 

Site  2 Vector  Y- Com- 
ponent 

A.2.11 

195 

Site  2 Vector  Z-Com- 
ponent 

A.2.11 

196 

Site  3 Vector 

A.2.11 

197 

1 

Site  3 Vector  X-Component  A. 2. 11 

1 

198 

Site  3 Vector  Y— Com- 
ponent 

A.2.11 

199 

Site  3 Vector  Z-Com- 
ponent 

A.2.11 

200 

Site  L Vector 

A.2.11 

201 

Site  L Vector  X-Com- 
ponent 

A.2.11 

202 

Site  L Vector  Y-Com- 
ponent 

A.2.11 

203 

Site  k Vector  Z-Componen- 

A.2.11 

204 

Site  5 Vector 

A.2.11 

MODULE  DATA  LIST 
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TABLE  3.2.1.22-1  Antenna  Management  (Cont’d) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

205 

Site  5 Vector  X-Component  A. 2. 11 

I 

206 

Site  5 Vector  Y-Com- 
ponent 

A. 2. 11 

I 

207 

Site  5 Vector  Z-Componeni 

A. 2.11 

I 

208  - 

Site  6 Vector 

A. 2. 11 

I 

209 

Site  6 Vector  X-Componenl 

A. 2. 11 

I 

210 

Site  6 Vector  Y-Componenl 

A. 2. 11 

I 

211 

Site  6 Vector  Z-Componenl 

A. 2. 11 

I 

212 

Site  7 Vector 

A. 2. 11 

I 

213 

Site  7 Vector  X-Componenl 

A. 2.11 

I 

21U 

Site  7 Vector  Y-Componenl 

A. 2. 11 

I 

215 

Site  7 Vector  Z-Component 

A. 2.11 

I 

216 

Site  8 Vector 

A. 2. 11 

I 

217 

Site  8 Vector  X-Component 

A. 2.11 

I 

218 

Site  8 Vector  Y-Component 

A. 2. 11 

I 

219 

Site  8 Vector  Z-Component 

A. 2. 11 

I 

220 

Site  9 Vector 

A. 2.11 

I 

221 

Site  9 Vector  X-Component 

A. 2. 11 

I 

T~- 


HAL  NAME 

MML  REQT- 

SYMBOL 

CSMK_SITE_POS$  (5:1) 

V98U5017C 

CSMK_SITE_P0S$(5:2) 

V98U5018C 

CSMK_SITE_POS$ (5:3) 

V98U5019C 

CSMK  SITE  P0S$(6:*) 

tg 

CSMK_SITE_POS$ (6:1) 

V98U5021C 

CSMK_SITE_POS$ (6:2) 

V98U5022C 

CSMK_SITE_P0S$ (6:3) 

V98U5023C 

C3MK_SITE_P0S$  ( 7 : * ) 

tg 

CSMK_SITE_P0S$ (7:1) 

V98U5025C 

CSMK_SITE_P0S$ (7:2) 

V98U5026c 

CSMK_SITE_POS$ (7:3) 

V98U5027C 

CSMK_SITE_POS$ ( 8 : * ) 

tg 

CSMK_SITE_POS$( 8:1) 

V98U5029C 

CSMK_SITE_P0S$  (8:2) 

V98U5030C 

CSMK_SITE_P0S$ (8:3) 

V98U5031C 

CSMK_SITE_P0S$ ( 9 : * ) 

tg 

CSMK_SITE_P0S$ (9:1) 

V98U5033C 

10/16/79 
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TABLE  3.2.1.22-1  Antenna  Management  (Cont'd) 


MODULE  DATA  LIST 


HAL  NAME 

MML  REQT. 

SYMBOL 

CSMK_SITE_POS$  (9:2) 

V98U503l*C 

CSMK_SITE_POS$  (9:3) 

V98U5035C 

CSMK_SITE_POS$( 10 : * ) 

tg 

CSMK_SITE_P0S$  (10:1) 

V98U503TC 

CSMK_SITE_P0S$ (10:2) 

V98U5033C 

CSMK_SITE_P0S$ (10:3) 

V98U5039C 

CSMK_SITE_P0S$ ( 11 : * ) 

tg 

CSMK_SITE_P0S$ (11:1) 

V98U50L1C 

CSMK_SITE_P0S$ (11:2) 

V98U50L2C 

CSMK_SITE_P0S$  (11:3) 

V98U50L3C 

CSMK  SITE  P0S$(12:*) 

T 

G 

CSMK_SITE_P0S$ (12:1) 

V98U50L5C 

CSMK_SITE_P0S$ (12:2) 

V98U50U6C 

CSMK_SITE_P0S$  ( 12 :3 ) 

V98U50l»7C 

CSMK_SITE_P0S$  (13 : * ) 

tg 

CSMK_SITE_P0S$  (13:1) 

V98U50l*9C 

CSMK_SITE_P0S$  (13:2) 

.. 

V9 8U5050C 

10/16/79 

3.2.1.22-17 


TABLE  3.2.1.22-1  Antenna  Management  (Cont'd) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOU  RCE/DESTI  NATION 

HAL  NAME 

REQT. 

SYMBOL 

239 

Site  13  Vector  Z-Compon- 
ent 

A. 2. 11 

I 

CSMK_SITE_POS$  (13*3) 

V98U5051C 

24o 

Site  lL  Vector 

A. 2. 11 

1 

CSMK_SITE_POS$(  14 : * ) 

tg 

2hl 

Site  lL  Vector 
X-Component 

A. 2. IX 

I 

CSMK_SITE_POS$( 14 : 1 ) 

V98U5053C 

242 

Site  1^  Vector 
Y- Component 

A. 2.11 

I 

CSMK_SITE_POS$ ( 14 : 2 ) 

V98U5054C 

2l*3 

Site  l4  Vector 

A. 2. 11 

I 

CSMK_SITE_POS$ ( 14 : 3 ) 

V98U5055C 

2l*3a 

Site  15  Vector 

A. 2. 11 

I 

CSMK_SITE_POS$ ( 15 : * ) 

tg 

2l*3b 

Site  15  Vector 
X-Component 

■ A. 2. 11 

I 

CSMK_SITE_P0S$(15 : 1) 

V98U505TC 

2l*3c 

Site  15  Vector 
Y-Conponent 

A. 2. 11 

I 

CSMK_SITE_POS$  (15:2) 

V98U5058C 

243d 

Site  15  Vector 
Z-Component 

A. 2. 11 

I 

CSMK_SITE_POS$  (15:3) 

V98U5059C 

2l*3e 

Site  l6  Vector 

A. 2. 11 

I 

STM 

CSMK_SITE_POS$  ( 16 : * ) 

T 

G 

2l*3f 

Site  l6  Vector 
X-Component 

A.2.11 

I 

SIM 

CSMK_SITE_POS$ ( 16 : 1 ) 

V98U5061C 

2l*3g 

Site  l6  Vector 
Y- Component 

A. 2. 11 

I 

STM 

CSMK_SITE_POS$  (16:2) 

V98U5062C 

243h 

Site  l6  Vector 
Z-Component 

A.2.11 

I 

STM 

CSMK_SITE_POS$ (16:3) 

V98U5063C 

2l*3i 

Constants  Site  16  Vector 

A. 2. 12 

I 

STM 

CMSV_SITP_16  P0S$(*) 

V98U5061C 

V98U5062C 

V98U5063C 

21*1* 

Sine  of  Elevation  Angle 

E 

L 

SSM_SIH_SITE_ELEV 

C 

245 

Current  Ground  Site 

A. 2. 18 

0 

CRT,DL 

CSMV_CURRENT_GROUND_SITE 

V92J1054C 

246 

Line-of-Sight  Roll  Angle 
to  Current  Site  - Degrees 

A. 2. 18 

0 

CRT,DL 

CSMV_SITE_LOS_ROLL_DEG 

V92H106 9C 

sx 

247 

Line-of-Sight  Pitch 
Angle  to  Current  Site  - 
Degrees 

A. 2. 18 

0 

CRT,DL 

CSMV_SITE_LOS_PTCH_DEG 

V92H1068C 

<3 

Y 

248 

Line-of-Sight  Roll  Angle 
to  Current  site  - 
Rasters 

A. 2. 18 

0 

CRT 

CSMV_SITE_LOS_ROLL_RAS  . 

V92H1069C 

< >x 

249 

Line-of-Sight  Pitch  Angl< 
to  Current  Site-Rasters 

A. 2. 18 

0 

CRT 

CSMV  SITE  LOS  PTCH  RAS 

V92H1068C 

Us. 

CD 

O 

o 

ys, 


CO 


CD 
r ♦ 
W. 

m" 


o 

CD 

W 


V) 


CB 

n 


n 

ai 


TABLE  3.2.1.22-1  Antenna  Management  (Cont’d) 


MODULE  DATA  LIST 


•Vi 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

250 

No  Quad  Selected  Flag 

E 

L 

SSM_NO_QUAD_SEL 

251 

No  Hemi  Selected  Flag 

E 

L 

SSMJJO_HEMI_SEL 

252 

S-Band  PM  Antenna  Switch 
GPC  Indicator-input 
location 

A. 2. 17 

I 

SSD 

CSSV_SPINB_D4o6  5 $7 

V71*S70ll4E 

252A 

S-Band  PM  Antenna  Switch 
GPC  Indicator 

A. 2. IT 

I/O 

SSD/CRT,  DL 

CSMB_SBAND_PM__ANT_SW_GPC 

253 

Quad  Selected  By  GPC 

E 

L 

S SM_QUAD_SEL__B  Y__GP  C 

251* 

S-Band  Mode  Switch  TDRS 
Indicator-input  location 

A. 2. IT 

I 

SSD 

CSSV_SPIRB_D!*026$5 

V71)XLt86e 

25kA 

S-Band  Mode  Switch  TDRS 
Indicator 

A. 2. IT 

■ 

I/O 

SSD/CRT,DL 

CSMB_SBAND_MODE_TDRS 

H CTN 

ro  ^ 
~ vO 

h-» 

03 

H 
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TABLE  3*2.1.22-1  Antenna  Management  (Cont’d) 


MODULE  DATA  LIST 


tt 

item 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMRDl 

255 

S-Band  FM  Antenna  Switch 
Upper  Indicator-input 
location 

A. 2.17 

I 

SSD 

CSSVJ3PINB  DhGoG$9 

V7436503E 

255A 

S-Band  FM  Antenna  Switch 
Upper  Indicator 

A. 2. 17 

I/O 

SSD/CRT.DL 

CSMB_SBAWD  FM  ANT  SW  UPPER 

256 

S-3and  FM  Antenna  Switch, 
Lower  Indicator-input 
location 

A. 2. 17 

I 

SSD 

CSSV_SPINB_D4074$3 

V74S6504E 

256A 

S-Band  FM  Antenna  Switch 
Lower  Indicator 

A. 2. 17 

I/O 

SSD/ CRT, DL 

CSMB_SBAND  FM  ANT  SW  LOWER 

257 

Hemi  Selected  By  GPC 

E 

L 

SSM  HEMI  SEL  BY  GPC 

258 

Target  Quadrant 

E 

L 

SSM_TARGET_QUADRANT 

259 

Quad  Antenna  Quadrant 
Array 

E 

L 

S SM_QUAD_AHT JQUADRAHT 

260 

Hemi  Antenna  Quadrant 
Array 

E 

L 

SSM_HEMI_ANT_QUADRANT 

• 

261 

S-Band  Quad  Select 
Commands 

A. 2. 16 

0 

SSO,CRT,DL 

262 

S-Band  Upper  Right  Quad 
Select  Command-1 

A. 2. 16 

0 

SSO,CRT,DL 

CSMB  SBAHD,UR_QUAD_CMD_1 

V74K7055Y 

263 

S-Band  Upper  Right  Quad 
Select  Command-2 

A. 2. 16 

0 

SSO,CRT,DL 

CSMB  SBAND  UR_QUAD_CMD_2 

V74K7056Y 

264 

S-Band  Lower  Right  Quad 
Select  Command-1 

A. 2. 16 

0 

SSQ,CRT,DL 

CSMB_SBAHD_LR_QUAD_CMD_1 

V74K7065Y 

265 

S-Band  Lower  Right  Quad 
select  Command-2 

' A. 2. 16 

0 

SS0,CRT,DL 

CSMB_SBAHD_LR_QUAD_CMD_2 

V74K7066Y 

266 

S-Band  Lower  Left  Quad 
Select  Command-1 

A. 2. 16 

0 

SS0,CRT,DL 

CSMB_SBAND_LL_QUAD_CMD_1 

V74K7060Y 

267 

S-Band  Lower  Left  Quad 
Select  Command-2 

A.2.16 

0 

SS0,CRT,DL 

CSMB_SBAITO_LL_QUAD_CMD_2 

V74K7061Y 

268 

S-Band  Upper  Left  Quad 
Select  Command-1 

A. 2. 16 

0 

SSO,CRT,DL 

CSMB_SBAND_UL_QUAD_CMD_1 

V74K7050Y 

269 

S-Band  Upper  Left  Quad 
Select  Coinmand-2 

A.2.16 

0 

. SSO,CRT,DL 

CSMB_SBAMD_UL_QUAD_CMD_2 

V74K7051Y 

270 

S-Band  Upper  Hemi  Select 
Command-1 

A.2.16 

0 

SSO,CRT,DL 

CSMB_SBAHD_UPPER_HEMI_CMD_1 

V74K6510Y 

271 

S-Band  ..Upper  Hemi  Select 
Command-2^ 

A.2.16 

0 

SSO,CRT,DL 

CSMB  SBA1JD  UPPER_HEMI_CMD_2 

V74K6511Y 
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TABLE  3.2.1.22-1  Antenna  Management  (Cont'd) 


# 

ITEM 

2T2 

S-Band  Lower  Hemi  Select 
Command-1 

2T3 

S-Band  Lower  Hemi  Select 
Command-2 

27k 

Ku-Band  Actual  Roll 
Angle  (in  Degrees) 

2JkA 

Ku-Band  Actual  Roll 
Angle  (in  Rasters) 

2T5 

Ku-Band  Actual  Pitch 
Angle  (in  Degrees) 

2T5A 

Ku-Band  Actual  Pitch 
Angle  (in  Rasters) 

2T6 

Ku-hand  Feedback  Roll 
Angle-input  location 

2T6a 

Ku-Band  Feedback  Roll 
Angle 

2TT 

Ku-Band  Feedback  Pitch 
Angle-input  location 

2TTA 

Ku-Band  Feedback  Pitch 
; Angle 

2T8 

TDRS  West  Feedback 
Discrete-input  location 

2T8A 

TDRS  West  Feedback 
Discrete 

2T9 

TDRS  East  Feedback 
Discrete-input  location  j 

2T9A 

TDRS  East  Feedback 
Discrete 

280 

Ku-Band  Uplink  Command 
Word 

281 

Ku_Band  Uplink  Output 
, Commands 

282 

S-Band  Hemi  Applicable 
Bit  Masks 

283 

S-Band  Upper  Hemi-1 
Applicable  Bit  Mask 

28L 

S-Band  Upper  Hemi  - 2 
Applicable  Bit  Mask 

285 

S-Band  Lower  Hemi  - 1..- 
Applicable  Bit  Mask 

DESCRIPTOR  ACT 


A. 2.16  0 

A. 2. 16  0 

A. 2. 18  0 

A. 2. 18  0 

A. 2. 18  0 

A. 2. 18  0 

A. 2. IT  I 

A.  2. IT  I/O 

A. 2. IT  I 

A. 2. IT  I/O 

A. 2. IT  I 

A. 2. IT  I/O 

A.2.1T  I 

A.  2.  IT  I/O 

A.  2. 11,  D.  31  I 

A. 2. 16  0 

A.2.16  0 

A. 2. 16  0 

A.2.16  0 

A.2.16  0 


MODULE  DATA  LIST 


Date  10/16/T9 
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TABLE  3.2.1.22-1  Antenna  Management  (Cont'd) 


MODULE  DATA  LIST 
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TABLE 


3. 2.1. -2-2  Antenna  Management  (Cont'd) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

... 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

289 

S-Band  Quad  Applicable 
Bit  Masks 

A. 2. 16 

0 

sso 

290 

S-Band  Upper  Right  Quad 

A. 2. 16 

0 

sso 

CSMB  SBAMD  UE  QUAD  1 APPL 

- 1 Applicable  Bit  Mask 

291 

S-Band  Upper  Right  Quad 

A. 2. 16 

0 

sso 

CSMB  SBAND  UR  QUAD  2 APPL 

- 2 Applicable  Bit  Mask 

292 

S-Band  Lower  Right 

A. 2. 16 

A 

sso 

CSMB  SBAND  LR  QUAD  1 APPL 

Quad-1  Applicable  Bit 
Mask 

293 

S-Band  Lower  Right  Quad 
- 2 Applicable  Bit  Mask 

A. 2. 16 

0 

sso 

CSMB_SBAND_LR_QUAD_2_APPL 

29b 

S-Band  Lower  Left  Quad- 

A. 2. 16 

0 

sso 

CSMB  SBAND  LL  QUAD  1 APPL 

1 Applicable  Bit  Mask 

295 

S-Band  Lower  Left  Quad- 
2 Applicable  Bit  Mask 

A. 2. 16 

0 

sso 

CSMB_SBAND_LL_QUAD_2_APPL 

296 

S-Band  Upper  Left  Quad- 
1 Applicable  Bit  Mask 

A. 2. 16 

0 

sso 

CSMB_SBAND_UL_QUAD_1_APPL 

297 

S-Band  Upper  Left  Quad- 
2 Applicable  Bit  Mask 

A. 2. 16 

0 

sso 

CSMB_SBAND_UL_QUAD_2_APPL 

298 

Converted  Line-of-Sight 
Roll  Angle  to  Target 

E 

L 

p p 

SSM_TGT_R0LL_C0N 

L0 

299 

Quadrant -Numb er 

E 

L 

c'** 

!*  9 

til' 

p 2 

SSM_QUANDRANT_NUM 

Q 

300 

Fractional  Part  of 

• 

S 

Quadrant  Number 

E 

L 

P r"' 

SSM_FRAC_QUAD 

301 

S-Band  PM  Antenna  Switch 

n O 

CSSV_IHSTAT_D4o65 

GPC  Indicator  Status 

pp 

CO 

W> 

302 

S-Band  Mode  Switch  TDRS 

0 p 

CSSV_IKSTAT_D4026 

Indicator  Status 

>— ! 

303 

S-Band  FM  Antenna  Switch 

OQ 

cssv_instat_d4o6o 

Upper  Indicator  Status 

0 

304 

C “ 

S-Band  FM  Antenna  Switch 

CSSV_IHSTAT_D4074 

Lower  Indicator  Status 

h— r~2 

305 

Serial  Channel  Status 

CSSV  INSTAT  10080201 
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3.2.1.22-1  Antenna  Management  (Cont'd) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

306 

KU-Band  TDRS  Selected 
ID 

A. 2, 11 

0 

CRT 

C SMVJCUBAND  JTDRS_SELJED 

V92J1052C 

307 

S-Band  TDRS  Selected 
ID 

A. 2. 11 

0 

CRT 

C SMV_SBAND_TDRS_SEL_ID  ! 

V92J1055C 

308 

S-Band  QUAD  Selected  ID 

A. 2.11 

0 

CRT 

CSMV_SBAND_QUAD_SEL_ID 

V92J1057C 

309 

S-Band  HEMI  Selected  ID 

A. 2. 11 

0 

CRT 

CSMV_S  BAND_HEMI_SEL__I  D 

V92J1056C 

310 

Current  Site  Selected 
ID 

A. 2. 11 

0 

CRT 

CSMV__CURRENT_S  ITE_ID 

V92J105LC 

311 

TDRS  ID  ARRAY 

A. 2. 11 

z 

CSMK__TDRS_IDS 

312 

QUAD  ID  ARRAY 

A. 2. 11 

z 

CSMK_QUAD_IDS 

313 

HEMI  ID  ARRAY 

A. 2. 11 

z 

csmk_hemi_ids  ’ 

31U 

Site  ID  ARRAY 

A. 2. 11 

z 

* 

CSMK_SITE_IDS 

315 

Dovnlist  Site  Inhibit 
bits 

A. 2. 11 

..0 

DL 

CSMB_DL_SITE_INH 

316 

Radar  Range  Estimate 
Min 

A. 2.11 

I 

CRT,  DL 

CSMB_RADAE  RANGE  EST$2 

V93X56L1X 

317 

(Deleted) 

318 

Uplink  Control  Site  In 
Flag 

E 

0 

UI 

czib_d_ul_cntl$L 

319 

Uplink  Control  ICC 
Enable 

E 

■ 

0 

ui 

ICC_CZ1B_B_UL_CNTL 

Date:  10/16/79 
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Figure  3.2.1.22-1, 


Antenna  Management 


a #d 


Date  10/16/79 
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1/15/79 

3.2.1.22-23 


Figure  3.2.1.22-2.  Initial  Computations 


'jji 
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3.2.1.22-21+ 


Figure  3.2.1.22-3. 


TDRS  Computations 
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3.2.1.22-25  . 


Arctan  Will  Be  Computed  As  Follows: 
x = arctan  [cos  is  tan  u ] 

If  u > (3tt/2  + .000145) 

X = X + 27T 

Else 

If  u>  (3tt/2  - .000145) 
x = 3tt/2 
Else 

If  u > (tt/2  + .000145) 
x = x + ir 
Else 

If  u > (jr/2  - .000145) 

X = 7r/2 

Return  x 


Figure  3.2.1.22-4.  Position  Of  TDRS 
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Figure  3.2.1.22-5.  Set  TDRS  In  View  Indicator 

h 
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Arctan  Will  Be  Computed 
As  Follows: 

x = arctan  (-Ly  / -Lz) 

ifl2>o 

IF  Ly  >0 

x = x -180 
ELSE 

x = x t 180 
IF  | x— 90|  < .01 
x=90 
ELSE 

IF  |x+90|  < .01 
x=-90 
RETURN  x 


The  Arcsin  Will 

Have 

The  Following 
ing  Values: 

Limit- 

— . - 

For  Arguments 

Value: 

<-  1 

-90 

> + 1 

+90 

Figure  3.2.1.22-6.  Line-of-Sight  Computations 
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Figure  3.2.1.22-7.  KU-Band  Antenna  Management 
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C 


Enter 


IF  TDRS 
Select 
Auto  = 
ON 


Then 


C 


r 

i 

i 

i 

l 


IF  Previous  TDRS 
Select  Item  £ 

Auto  Or  Previously 
Selected  TDRS  Not 
In  View,  Then  Select 
TDRS  Automatically 
Else  Selected  TDRS 
Does  Not  Change 


JF  Previous  TDRS 
Select  Auto  = OFF  Or  TDRS' 
Selected  = 0 (None) 

Or  TDRS  In  View 
Indicator  OFF  For 
TDRS  Selected 


Then 

1 F West  ^ 

k 

TDRS 

h 

In  View 

Indicator  = 

ON  J 

Then 


Else 


IF  TDRS, 
Select 
West  = 

ON 


[F  West 
TDRS 
In  View 
Indicator 
= ON 


Then 


Set  TDRS 
Selected  = 
1 (West) 


Else 


Set  TDRS 
Selected  = 0 
(None) 


Else 


IF  East 
TDRS 
In  View 
Indicator 
ON 


Then 


Return 


J 


Else 


Set  TDRS 
Selected 
= 2 (East) 


Set  TDRS 
Selected  = 
Cl  (None) 


Then 


Set  TDRS 
Selected  = 
1 (West) 


Else 


]F  East 
TDRS 
In  View 
Indicator 
= ON 


Then 


Else 


Set  TDRS 
Selected  = 
2 (East) 


Set  TDRS 
Selected  = 0| 
(None) 


Figure  3.2.1.22-8.  TDRS  Selection , 
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Figure  3.2.1.22-9.  KU-Band  Antenna  Pointing 


If  KU-Band  \ 
Steering  Switch  1 
GPC  Acq 
Indicator 
-OFF  _J 


Then 


LF 

Acquisition 
Sequence 
Flag  = ON 


\ Then 


LF  TDRS 
Used  For  KU-Band 
* TDRS  Used 
For  KU-Band 
Last  Cycle 


> 


Else 


IF  GNC 
Pointing  Flag  = 

ON  Or  TDRS  In 
View  Indicator 
= ON  For  TDRS 
Used  For  KU-Band' 


Then 


Set  TDRS  Used 
For  KU-Band 
Last  Cycle  To 
TDRS  Used  For 
KU-Band 


Set  GNC 
Pointing  Flag 
Last  Cycle  To 
GNC  Pointing 
Flag 


Else 


Perform 

^ Then 

Terminate  Acquisition 

) 

Sequence 

(Fig.  3.2.1.22-11) 

Then 

LF  TDRS  \ 

Used  For 
KU-Band 
= 1 (West)  y 

Else 

LF  TDRS  West  ^ 
And  East  Select 
Discretes  = 
Corresponding 
TDRS  Feedback 
Discretes 

Then 


LF 

Detect 
Flag  = ON 


Else 


Perform 

Terminate 

Acquisition 

Sequence 

(Fig.  3.2.1.22-11) 
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Then 

Set  TDRS  West 
Select  Discrete 
To  ON 

Set  TDRS  East 
Select  Discrete 
To  OFF 

Else 

Set  TDRS  East 
Select  Discrete 
To  ON 

Set  TDRS  West 
Select  Discrete 
To  OFF 

Then 


Set  TDRS  East 
And  West  Select 
Discretes  To  OFF 


Perform 

Terminate 

Acquisition 

Sequence 

(Fig.  3.2.1.22-111 


]F  GNC  Pointing 
Flag  ^ GNC 
Pointing  Flag  Last 
Cycle  Or  (GNC 
Pointing  Flag  = OFF 
And  TDRS  Used 
For  KU-Band  t 
TDRS  Used  For 
KU-Band  Last 
Cycle) 


CALL 

^ Then 

Acquisition  j 

1 

Sequence 

Control 

(Fig.  3.2.1.22-12) 

IF  GNC  Pointing 
Flag  ^ GNC 
Pointing  Flag  Last 
Cycle  Or  (GNC 
Pointing  Flag  = OFF 
And  TDRS  Used 
For  KU-Band  )t 
TDRS  Used  For 
KU-Band  Last  Cycle) 


Then 


Perform 

Terminate 

Acquisition 

Sequence 

(Fig.  3.2.1.22-11) 


CALL 

Acquisition 

Sequence 

Control 

(Fig.  3.2.1.22-12) 


Figure  3.2.1.22-10.  KU-Band  Antenna  Control 
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Set  TDRS 
West  Select 
Discrete 
To  OFF 

Set  TDRS 
East  Select 
Discrete 
To  OFF 

Set  Search; 
Initiate 
Discrete 
To  OFF 

Set 

Acqu 

Sequ< 

Flag 

OFF 

isition 

5nce 

To 

Set  Search- 
In-Progress 
Flag  To 
OFF 


Figure  3.2.1.22-11.  Terminate  Acquisition  Sequence 


Then 


c 


Enter 


3 


Acquisition 
Sequence  Flag 
= OFF 


c 


> 


IF  TDRS 
Used  Ely 
KU-Band 
(West) 


Set 

Acquisition 
Sequence  Flag 
To  ON 


Set  Search 
Discrete 
Previous  Cycle 
To  OFF 


Then 

Set  TDRS  West 
Select  Discrete 
To- ON 

Set  TDRS  East 

Select  Discrete 
To  OFF 

Else 

Set  TDRS  East 

Set  TDRS  West 
Select  Discrete 
To  OFF 

btiltivl  Ulbul  pit/ 

To  ON 
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Then 


LF  TDRs”\ 
Else  West  Or  \ 

East  Select  \ 

Discrete  / 

--°N  / 


]f  TDRS  West 
And  East  Select 
Discretes  = 
Corresponding 
TDRS  Feedback 
Discretes 
Or  GNC 
Pointing 
Flag  = ON 


Set  TDRS  East 
And  West 
Select  Discretes 
To  OFF 


Set  Time  To  Initiate 
Search  To  Special 
Processes  Current 
Time  + 

X-Second  Delay  — 2 


Then 


Else 


JF 

Search-In- 
Progress  Flag 
= OFF 


) 


Return 


J 


[F  Special 
Processes 
Current  Time 
>Time  To 
Initiate  Search 


Then 


Set 

Search-Initiate 
Discrete  To  ON 


Set  Search- 
In-Progress 
Flag  to  ON 


Else 


!f 

Search 
Discrete 
= ON 


Set  Search 
Discrete 
Previous  Cycle 
To  Search 
Discrete 


Figure  3.2.1.22-12.  KU-Band  Antenna  Acquisition  Sequence  Control 


Then 

Set 

Search-Initiate 

Discrete  To 
OFF 

Else 

IF  Search  \ 
Discrete  \ 

Perform 

Terminate 

Previous  / 

Cycle  = ON  Y 

Acquisition 

Sequence 

(Fig.  3.2.1.22-11) 
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Figure  3.2.1.22-13.  S-Band  Antenna  Management 
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Figure  3.2.1.22-15.  Determine  Current  Ground  Site 
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JF  No  Quad 
Selected 
Flaq  = OFF 


Then 


IF  S-Band  PM  1 

Antenna  Switch 

^ Then 

GPC  Indicator  = 

ON  And  Quad 

Selected  By 

GPC  * 0 

Else 


IF  S-Band  Quad 
Selected  f-  Quad 
Selected  By  GPC 


Then 

Set  Quad 

Verification  Fail 

Indicator  To  ON 

h— 

Set  Quad 

Else 

Verification 

Fail  Indicator 

To  OFF 

Set  Quad 
Verification 
Fail  Indicator 
To  OFF 


IF  No  Hemi 
Selected 
Flag  = OFF 


Then 


IF  S-Band 
Mode  Switch  TDRS 
Indicator  = OFF 
And  S-Band  FM 
Antenna  Switch 
Upper  And  Lower 
Indicators  = OFF 
And  Hemi  Selected 
By  GPC  * 0 


IF  S-Band  Hemi 
Selected  i=  Hemi 
Selected  By  GPC 


Set  Hemi 
Verification 
Fail  Indicator 
To  OFF 


Set  Hemi 
Verification  Fail 
Indicator  To  ON 


Set  Hemi 
Verification  Fail 
Indicator  To  OFF 


Figure  3.2.1.22-16.  S-Band  Antenna  Selection  Verification 
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Figure  3.2.1.22-17.  S-Band  Target/ Antenna  Selection 
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Figure  3.2.1.22-18.  S-Band  Antenna  Commanding 

A 
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Figure  3.2.1.22-19.  S-Band  Quadrant  Selection 
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Figure  3.2.1.22-20  Display/Downlist  Preparation 
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3.2.1.23  Uplink  Processor  (SULJJPLIHK) 

The  Uplink  Processor  provides  the  interface  between  the  system  services 
uplink  software  and  the  SM  functions  with  uplink  inputs. 

a.  Control  Interface  - The  Uplink  Processor  is  SCHEDULE !d  by  the  OPS  2 
Control  Segment . . 

SCHEDULE  SULJJPLINK  PRIORITY  (PRI0_SUL) 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3.2.1.23-1. 

c.  Process  Description  - The  control  flows  for  this  module  are  shown 
in  Figures  3.2.1.23-1  through  3.2.1.23-6.  The  Uplink  Processor 
WAIT's  either  for^UI  to  signal  that  an  uplink  load  is  available  for 
processing  or  for  the  OPS  control  segment  to  signal  that  the  OPS 
has  been  terminated.  In  the  latter  case,  this  module  exits. 
Otherwise,  the  uplink  load  is  moved  to  a local  area  and  the  UI  area 
is  freed  for  further  UI  use.  Then  the  Uplink  Processor  performs  the 
necessary  processing  for  the  uplinked  OP  code.  In  most  cases  this 
processing  consists  of  moving  the  correct  number  of  words  from  the 
uplink  buffer  to  the  affected  function's  C0MP00L  for  later  use  by 
that  function.  In  the  case  of  a Table  Maintenance  Block  Update  load, 
the  processing  Consists  of  various  error  checking  coupled  with  invo- 
cations of  the  Table  Maintenance  Process  to  perform  updates  to  SM 
tables . 

At  OPS  initialization  the  Uplink  Cancel  Flag  must  be  turned  Off.  At 
OPS  cleanup  the  Uplink  Cancel  Flag  must  be  turned  ON. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3.2.1.23-1* 

e.  Module  References  - 

Process  Section  Reference 

Table  Maintenance  Process  3. 3. 1.2  SCHEDULE 

f.  Module  Type  and  Attributes  - 


Type : Program 

Attributes:  N/A 


BOOK: 


OFT  SM  Detailed  Design  Specification 


|io/i6/T9 

3.2.1.23-2 


g.  Template  References  - 


D INCLUDE  TEMPLATE  STM  TABLE  MAIN  - Table  Maintenance  Process 


D 

INCLUDE 

TEMPLATE 

CSA 

SM  CMT 

D 

INCLUDE 

TEMPLATE 

csm” 

~AM_CMT 

D 

INCLUDE 

TEMPLATE 

CST_ 

_TM__CMT 

D 

INCLUDE 

TEMPLATE 

CSS 

COT 

D 

INCLUDE 

TEMPLATE 

CDU 

“lnk 

D 

INCLUDE 

TEMPLATE 

CDf 

_MM_ 

UTILITY 

D 

INCLUDE 

TEMPLATE 

DMP_ 

_MM_ 

MSG  PROC 

D 

INCLUDE 

TEMPLATE 

CDH_ 

_MM__ 

UTILITY 

- Basic  Processes  CMT 

- Antenna  Management  Display- 
Parameters 

- Table  Maintenance  Display- 
Parameters 

- Constants  Table  (COT)-Values 

- UI  Uplink  COMPOOL 

- Used  For  MM  Utility  Operations 

- MM  Message  Processor 

- Used  With  CDI_MM_Utility  For 
MM  Utility  Operations 


h.  Error  Handling  - None 

i.  Constraints  and  Assumptions  - None 


TABLE  3-2.1.23-1  Uplink  Processor  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1 

Uplink  Cancel  Flag 

■A.2.11,  D. 30 

I 

S2I 

C S V E_UL_C  AN  CEL 

2 

SM  Uplink  Event 

E 

I/O 

UI/UI 

3 

Two -Stage  Buffer 

E 

I/O 

UI/UI 

k 

SM  Uplink  Buffer 

E. 

L 

SULJ3UFFER 

5 

Op  Co  d.s 

E 

L 

SUL_OP_CODE 

6 

7 

8 
9 

10 

MMU  Patch  Op  Code 

Ku-Band  Antenna  Control 
Op  Code 

TDRS  State  Vector  Load 
Op  Code 

Ku-Band  Bias  Matrix 
Load  Op  Code 

Payload  Data  Load  Op 
Code 

E c & 

T“ H H 

e & 

Q'S 

E ll 

E TJ 

E Q £ 

> — 1 ^ 

C 

e OH 

W 

A.2.11,  0.31  H 

L 

L 

L 

L 

L 

SUL_MMU_0P 

SUL_KU_CNTL_0P 

SUL_TDRS_STATE_OP 

SUL_KU_BIAS_OP 

SUL_PL_DATA_OP 

11 

12 

13 

PSP  Configuration  Op 
Code 

TM  Block  Update  Op  Code 

Ku-Band  Uplink  Coasnand 
Word 

L 

L 

0 

SSO 

SUL_PSP_C0N_0P 

SUL_TMBU_OP 

CSMV_KUBAWD_UL_CMD_WRD 

Ik 

Ku-Band  Uplink  Reset 
Mask 

E 

L 

SUL_KU_CNTL_RESET 

15 

Ku-Band  Uplink  Set  Mask 

E 

L 

SULJCU_CNTL_SET 

1 6 

Inclination  of  East 
TDRS  Orbital  Plane 

A.2.11,  D. 32 

0 

SSM 

CSMV_TDRS_IKCL$2 

V92H101TC 

17 

Inclination  of  West 
TDRS  Orbital  Plane 

A.2.11,  0.32 

0 

SSM 

CSMV_TDRS_INCL$1 

V92K1025C 

18 

Uplink  Inclination  of 
East  TDRS 

E 

L 

SUL_IWCL_EAST_TDRS 

19 

Uplink  Inclination  of 
West  TDRS 

3 

L 

SUL_INCL_WEST_TDRS 

2G 

1 

Longitude  of  East  TDRS 
Ascending  Node 

A.2.11,  D. 32 

0 

SSM 

CSIW_TDRS_L0NG_ASC_N0DE$2 

V92H1015C 
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TABLE  3.2.1.23-1  (Cont'd)  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

21 

Longitude  of  West  TDRS 
Ascending  Node 

A. 2. 11,  D. 32 

0 

SSM 

CSMV_TDRS_L0NG_ASC_N0DE$1 

V92H1023C 

22 

Uplink  Longitude  of  East 
TDRS 

E 

L 

SUL_LOHG_EAST_TDRS 

23 

Uplink  Longitude  of  West 
TDRS 

E 

L 

SUL_LONG_WEST_TDRS 

2k 

Time  of  East  TDRS 
Ascending  Node  Crossing 

A. 2.11,  D. 32 

0 

SSM 

CSMV_TDRS_TIME_ASC  S0DE$2 

V92H1020C 

25 

Time  of  West  TDRS 
Ascending  Node  Crossing 

A. 2.11,  D. 32 

0 

SSM 

CSMV_TDRS_TIME_ASC_N0DE$1 

V92H1027C 

26 

Uplink  Time  of  East 
TDRS  Crossing 

E 

L 

SUL_TIME_EAST__TDRS 

27 

Uplink  Time  of  West 
TDRS  Crossing 

E 

L 

SUL_T  IME_WEST_TDRS 

28 

East  TDRS  Position 
Vector  Magnitude 

A. 2. 11,  D.32 

0 • 

SSM 

CSMV_TDRS_P0S_MAG$2 

V92H1001C 

29 

West  TDRS  Position 
• Vector  Magnitude 

A. 2. 11,  D.32 

0 

SSM 

CSMV_TDRS_P0S_MAG$1 

V92H1003C 

30 

Uplink  East  TDRS 
Position  Magnitude 

E 

L 

SUL_EAST_TDRS_POS_MAG 

31 

Uplink  West  TDRS 
Position  Magnitude 

E 

L 

SUL_WEST_TDR  S__P0  S_MAG 

32 

Ku-Band  Bias  Correction 
Matrix 

A. 2. 12,  D.32 

0 

SSM 

CSMV_KUBAND_BIASJ4ATRIX 

33 

Ku-Band  Uplink  Bias 
Matrix 

E 

L 

SUL_KU_BIAS_MATRIX 

34 

TMBU  Load  Reject  Flag 

A. 2.11 

0 

DL,  CRT 

CSW_TMBU_LOAD_REJECT 

35 

TM  Spec  Active  Flag 

A.2.11,  D.33 

I 

STI 

CSTB_TM_SPEC_ACTIVE 

36 

TM  Uplink  Active  Flag 

A. 2. 11,  D.3U 

0 

STS,  CRT 

CSV  B_TM_UL_ACTIVE 

37 

Number  of  Data  Sets 

E. 

L 

SUL_TMBUJTOMJDS 

38 

Data  Set  Index 

E 

L 

SUL_DS_IHDEX 

39 

Valid  Data  Set  Type  Flag 

E 

L 

SUL_VAL_DS_FLAG 
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rlproducibility  of  the 


MODULE  DATA  LIST 


SOURCE/DESTINATION 

HAL  NAME 

MM  L 

SUL_TYPE_INDEX 

SUL_VAL_DS_TYPS 

STM/STM 

CSTB_TM_ERR 

SUL_DS_TYPE 

C STK_C  OIJ_VAL_I  TEM 

STM 

CSTV_ITEMJJO 

STM 

CSTV_ITEM_I 

SUL_TMBU_P  ARM  I D 

FCOS 

STM_TABLE_MAIN 

STM 

CSTV_ITEM_S 

SUL_TMBU_PARM_VALUE 

CSTK_CON_ID_ITEM 

CSTK_PARM_ID_ITEM 

SUL_NUM_VAL_DS 

STM 

CSTV_STORE__IHDEX 

DMP 

CDKV_PATCH_REQUEST 

DMP 

CDIV_RW__BUFFER 

DMP 

CDHB_PATCH_COMP 

DMP 

CDHB_PATCH_DUMP 

DMP 

CDHB_PATCH_OPCODE 

DMP 

cdhv_patch_ehw 

REQT. 

SYMBOL 


* 

H ON 
ro  -3 

U)  NO 

J 

vn 


DMP 


CDKB  UL  MSG 
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Figure  3.2.1.23-1.  Uplink  Processor 
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DO  FOR  > 
Data  Set  Index 
= 1 To  Number 
Of  Data  Sets  , 


Set  Valid 
Set  Type  I 
To  Off 


DO  FOR  \ 

Type  Index  = 1 
To  Number  Of  Valid 
Data  Set  Types  i 


IF  Data  Set  Type  \ 
= Element  Of  Valid' 
DS  Type  Array  In- 
dicated By  Type  i 
Index  / 


Set  Valid 
Data  Set 
Type  Flag 
To  On 


IF  Valid 
Data  Set 
Type  Flag 
= Off 


Set  TMBU  Load 
Reject  Flag 
To  Data  Set 
Index 


Perform  TMBU 
Parameter  ID 
Processing 
(Fig.  3.2.1.23-5) 


IF  TM 

Uplink  Error 
Flag  = On 


Set  TMBU  Load 
Reject  Flag 
To  Data  Set 
Index 


Perform  TMBU 
Parameter  Value 
Processing 
(Fig.  3.2.1.23-6) 


if™  \ _ 
Uplink  Error  y_Ill£!L 
Flag  = On  / 


i Set  TMBU  Load 
Reject  Flag  To 
Data  Set  Index 


' !<''  I V '.  . . 

i.  ! j.K)  X V/l  /O- 


Figure  3.2.1.23-4.  TMBU  Data  Set  Processing 


; 10/16/79 

3.2.1.23-10 


BOOK:  OFT  SM  Detailed  Design  Specification 


Figure  3.2.1.23-5.  TMBU  Parameter  ID  Processing 
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Figure  3.2.1.23-6.  TMBU  Parameter  Value  Processing 
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Figure  3.2.1.23-7.  MMU  Patch  Uplink 
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3-3  DISPLAY  CONTROLLED  PROCESSES 

This  section  describes  the  Specialist  Function  (SPEC)  control  segments  and 
the  display  controlled  processes.  The  display  controlled  processes  are  "on- 
demand"  processes  that  are.  involved  by  either  an  OPS  or  SPEC  control  segment  as 
a direct  result  of  an  item  entry  to  a display.  Valid  Specialist  Functions  within 

each  OPS  are  shown  in  Table  3.2-2.  Two  unique  Specialist  Functions  may  be  active 

within  each  OPS.  An  entry  of  a new  SPEC  or  RESUME  from  the  controlling  CRT  causes 
termination  of  the  SPEC  in  process. 

There  is  a generic  capability  to  cyclically  display  analog,  EU  and  discrete 
parameter  values  and  statuses  on  the  displays  pertaining  to  this  section.  This 
capability  (SMM)  is  discussed  in  Section  3.1.^. 

3-3.1  Table  Maintenance 

The  Table  Maintenance  Function  allows  the  crew  limited  control  over  limit 
sensing  and  selected  computation  and  sequences.  SM  Checkpoint /Restore  is  con- 
trolled by  Table  Maintenance. 

3 . 3 . 1 . 1 Table  Maintenance  Specialist  Function  Control  Segment  ( STS_SPEC ) 

The  Table  Maintenance  Specialist  Function  Control  Segment  presents  the  Table 

Maintenance  Display  and  controls  execution  of  the  Table  Maintenance  Process.  The 
Control  Segment  acts  as  the  interface  between  the  crew  and  the  Table  Maintenance 
Process. 

a.  Control.  Interface  - The  Table  Maintenance  Control  Segment  is  SCHEDULE' d 
by  the  User  Interface  Sequence  Request  Processor  upon  user  request. 

INVOCATION:  SCHEDULE  STS_SPEC  PRIORITY  (PRIO-STS) 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 3. 1.1-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figure  3. 3. 1.1-1.'  Upon  initialization  of  the  Table  Maintenace  Spec- 
ialist Function,  the  TM  display  is  initialized  by  blanking  out  all  the 
variable  data  fields  in  the  TM  display,  except  the  FDA  Enable/Inhibit 
and  the  checkpoint  time  tag.  These  two  parameters  are  left  unchanged. 

The  parameter  display  flag  is  set  OFF  and  the  TM  SPEC  active  flag  is 
set  ON.  The  cyclic  parameter  update  is  then  scheduled.  This  function 
allows  the  CRT  buffer  to  be  cyclically  updated  once  a parameter  ID  has 
been  selected  as  an  input  item  entry.  The  Table  Maintenance  Display 
is  then  presented  and  the  system  waits  for  the  selection  of  a new  OPS, 
new  SPEC,  Resume,  or  an  item  entry.  In  the  event  there  is  an  item 
entry,  and  the  TM  Uplink  active  flag  is  OFF,  then  the  Table  Maintenance 
process  is  SCHEDULE' d and  passed  the  item  entries  indicating  the  process- 
ing to  be  performed.  If  the  TM  Uplink  active  flag  is  ON,  a class  5 error 
message  is  issued. 

The  cyclic  parameter  update  is  cancelled  when  a new  OPS,  new  SPEC,  or 
Resume  is  selected.  The  TM  Spec  Active  Flag  is  turned  OFF  after  the 
cancellation  of  the  cyclic  parameter  update  program. 
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d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3-3. 1.1-1. 

e.  Module  Reference  - Process  Section  Reference 

Table  Maintenance  Process  3. 3.1.2  Schedule 

Cyclic  Parameter  Update  3. 3. 3. 3 Schedule 


f . Module  Type  and  Attributes 

Type:  Program 


Attributes:  N/A 

g.  Template  References  - 

D INCLUDE  TEMPLATE  CZ1_C0MM0N 
D INCLUDE  TEMPLATE  CST__TM_CMT 
D INCLUDE  TEMPLATE  DIS_PLAY 

D INCLUDE  DNX_BMS 

D INCLUDE  TEMPLATE  CSA_SM_CMT 
D INCLUDE  DAGJRAM 
D INCLUDE  DCG_RAM 
D INCLUDE  DDG_RAM 

D INCLUDE  TEMPLATE  STM_TABLE_MAIN 
D INCLUDE  ZPRIOTIM 


D INCLUDE  TEMPLATE  STC_C'YCL_UPDATE 
D INCLUDE  TEMPLATE  CDL_ANNUN 
D INCLUDE  TEMPLATE  DMA_MAC 
D INCLUDE  DMA#MACS 


Systems  Services  Common  Compool 
TM  Communication  Compool 
Systems  Services  Display  Presentation 
and  Control  Routine 
Systems  Services  Application  Moding 
and  Sequencing  Routine 
Basic  SM  Communication  Compool 
OPS  Control  Segment  Grammar  Macro.  Set 
SPEC  Control  Segment  Grammar  Macro  Set 
Allows  References  to  MCDS  Keyboard 
Inputs 

Table  Maintenance  Module 
Contains  Replace  names  for  baseline 
priorities,  Phasing  and  rates  of 
scheduled  processes. 

TM  Parm  Cyclic  Update 
Systems  Services  Annunciation  Compool 
Systems  Services  Annunciation  Routine 
Systems  Services  Error  Annunciation 
Macro  Replace  Statements 


h. 


i. 


Error  Handling  - None 
Constraints  and  Assumptions  - None 


\>i 


MODULE  DATA  LIST 


SOURCE/DESTINATION 


HAL  NAME 


CRT 


MML 


CRT 


CSAV  CMT  CKPNT  IND 


CRT/ CRT 
SUL 
SUL 
• STM 
STM 


CSAV_CMT_?ARMJDSPLY 
C S TB_TM_S  PE  C_AC  T I VE 
CSUBJTM_UL_ACTIVE 
CSTVJETEMJfO 
CSTV  ITEM  I 


REQT. 

SYMBOL 


STM 


CRT 


CSTV_ITEM_S 
CS  TV__STORE_INDEX 
CSTV  D DEU  MJMBER 
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Figure  3.3.1. 1-1.  Table  Maintenance  Specialist  Function  Control  Segment 
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Figure  3.3. 1.1-2.  Table  Maintenance  Initialization 


3^/ 
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Figure  3. 3. 1.1-3.  TM  Entry  Processing 
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3 • 3 . 1 . 2 Table  Maintenance  Process  ( STM_TABLE_MAIN ) 

The  Table  Maintenance  (l'M)  Process  module  retrieves  the  current  parameter 
value,  limits,  noise  filter,  annunciation  enable/inhibit  status,  and  constant 
value  to  be  displayed  and  .updates  these  items  when  new  values  are  entered  via 
the  keyboard.  Table  Maintenance  also  controls  Checkpoint  and  enabling/inhibiting 
the  FDA  process. 

a.  Control  Interface  - Table  Maintenance  is  SCHEDULE' d by  the  Table  Main- 
tenance Specialist  Function  Control  Segment  when  an  item  entry  is  entered. 

INVOCATION : Schedule  STM_TABLE_MAIN  PRIORITY  (PRIO_STM) 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 3. 1.2-1. 

c.  Process  De script ion  - The  control  flows  for  this  module  are  shown  in 
Figure  3. 3. 1.2-1  through  3.3.1.2-13- 

The  Table  Maintenance  module  interrogates  the  item  entry  to  determine 
which  type  of  processing  to  perform. 

If  a limit  value,  noise  filter  or  annunciation  enable /inhibit  is  to  be 
changed,  a parameter  ID  item  input  must  first  be  entered.  The  associated 
value  may  then  be  entered.  A parameter  ID  is  valid  if  it  has  an  entry 
in  the  PIT.  If  the  parameter  ID  is  invalid,  a Class  5 error  message  is  ■ 
enabled.  If  the  ID  is  valid,  relevant  information  about  that  parameter 
is  retrieved  from  the  various  SM  tables  and  buffers  and  moved  to  the  TM 
display  buffer.  The  Alarm  Class  2 and  Alarm  Class  3 FDA  information  (limits 
noise  filter  and  parameter  annunciation  inhibit  indicator)  is  maintained 
in  separate  display  fields.  The  current  value,  status,  and  limit  set  in 
use  of  each  entered  parameter  are  updated  cyclically  after  a parameter  ID 
is  entered.  The  ID  is  also  made  available  for  display.  Control  is  then 
returned  to  the  control  segment. 

If  a constant  value  is  to  be  changed,  a constant  ID  item  input  must  first 
be  entered.  The  associated  value  may  then  be  entered.  A constant  ID  is 
valid  if  it  has  an  entry  in  the  COT.  If  the  constant  ID  is  invalid,  a 
Class  5 error  message  is  enabled.  If  the  ID  is  valid,  the  constant  value 
and  constant  ID  are  made  available  for  display. 

Item  entry  request  are  communicated  to  the  TM  process  through  an  item 
entry  table.  When  scheduled,  TM  process  indexes  through  processing 
each  non-zero  entry.  It  is  through  this  mechanism  that  multiple  entries 
are  processed. 

Subsequent  calls  to  TM  can  be  requests  to  update  various  values  or  in- 
dicators for  the  requested  parameter.  If  a request  is  made  without  a 
previous  parameter  or  constant  ID  being  entered,  processing  stops  and 
a Class  5 error  message  is  enabled  for  display.  It  should  be  noted  that 
a parameter  ID  entry  is  valid  at  all  times  and  indicates  to  TM  that  all 
subsequent  parametric  entries  (prior  to  the  next  .valid  ID  entry)  are  for  the 
requested  parameter  or  constant.  Processing  for  each  type  of  request  is: 

2>  l (p 
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1.  Limit  Values  - An  existing  limit  value  may  be  changed  for  any 
parameter  that  is  processed  by  Fault  Detection  and  Annunciation. 
(Each  parameter  may  have  up  to  three  sets  of  Alarm  Class  3 or  H 
limits  and  one  set  of  Class  2 limits.) 

If  a limit  value  is  within  valid  range,  the  value  is  stored  in 
the  target  table  (LIT  for  EU  and  A nalog  and  PIT  for  Discrete). 
Analog  limit  values  are  converted  from  engineering  units  to  PCM 
counts  prior  to  storage.  All  the  new  limit  values  are  moved 
to  the  TM  display  buffer  before  control  is  returned  to  the  con- 
trol segment.  A Class  5 error  message  is  output  for  an  analog 
or  EU  limit  value  entry  that  is  not  within  a valid  range. 

2.  Noise  Filter  - If  the  entered  noise  filter  (max  noise  count)  is 
not  within  the  valid  range  (l  to  15)  a Class  5 error  message  is 
enabled.  If  the  max  noise  count  is  valid  for  this  parameter, 
the  max  'n'  count  field  in  the  PIT  entry  for  this  parameter  is 
updated  and  the  current  noise  count  associated  with  this  param- 
eter is  reinitialized.  The  new  max  noise  count  is  then  moved 
to  the  Table  Maintenance  display  buffer. 

3.  Parameter  Annunciation  Status  - The  annunciation  inhibit  indicator 
In  the  PIT  entry  for  this  parameter  is  enabled  or  disabled  accord- 
ing to  the  item  entered. 

4.  Constants  Change  - If  an  item  entry  is  made  to  change  a constant, 
this  process  accepts  the  value  change  for  the  parameter  specified 
and  updates  the  current  value  of  the  parameter  in  the  COT.  This 
updated  value  is  then  made  available  for  display. 

5-  FDA  Enable /Inhibit  - The  FDA  Enable /inhibit  Indicator  in  the  CMT  is 
enabled  or  disabled  according  to  the  item  entered. 

6.  Checkpoint  - The  checkpoint  item  entry  causes  the  predefined  set  of 
SM  checkpoint  data  to  be  stored  to  mass  memory.  If  the  operation 
is  successful,  the  current  time  and  a 'success'  indicator  are  dis- 
played. If  the  operation  is  not  successful,  "fail"  indicator  is 
displayed. 

If  there  are  no  errors  in  the  last  'request , TM  display  update  flag  is 

set  on  signaling  TTI  to  generate  a fresh  display. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 3. 1.2-1. 


3 I ? 
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e. 


Module  References  - Process 

Forward  Scaling 
Backward  Scaling 

Module  Type  and  Attributes 

Type : Program 

Attributes:  N/A 


Section  Reference 

3. 2. 1.7  CALL 

3. 2. 1.8  CALL 


g . Template  References  - 


D 

INCLUDE 

TEMPLATE 

CZ1_ 

_COMMON 

D 

INCLUDE 

TEMPLATE 

cst" 

TM  CMT 

D 

INCLUDE 

TEMPLATE 

DIS~ 

PLAY 

D 

INCLUDE 

TEMPLATE 

DNX_ 

_BMS 

D 

INCLUDE 

TEMPLATE 

CDL  ANNUN 

D 

INCLUDE 

TEMPLATE 

DMA 

MAC 

D 

INCLUDE 

TEMPLATE 

SFS  FOR  SCALE 

D 

INCLUDE 

TEMPLATE 

SBS 

BACK  SCALE 

D 

INCLUDE 

TEMPLATE 

CSA_ 

'SM_CMT 

D 

INCLUDE 

CSAPIT 

D 

INCLUDE 

CSACDA 

D 

INCLUDE 

CSALIT 

D 

INCLUDE 

CSCCOTSRC 

D 

INCLUDE 

IOMACS 

D 

INCLUDE 

MMUMACS 

D 

INCLUDE 

SUMMACS 

D 

INCLUDE 

DMA^MACS 

D 

INCLUDE 

TEMPLATE 

CVN 

_MM  UTILITY 

D 

INCLUDE 

PROTMACS 

Systems  Services  Common  Compool 
TM  Communication  Compool 
Systems  Services  Display  Presentation 
and  Control  Routine 
Systems  Services  Application  Moding 
and  Sequencing  Routine 
Systems  Services  Annunciation  Control 
Systems  Services  Annunciation  Routine 
Forward  Scaling 
Backward  Scaling 
Basic  SM  Communication  Compool 
Parameter  Information  Table 
Current  Data  Array 
Limit  Sense  Table  (LIT) 

Constants  Table  Source  Member. 

Contains  I/O Macro  Flags 
Contains  MM  Read/Write  Macros 
Contains  FCOS  Checksum  Generation  Macros 
Systems  Services  error  annunciation 
macro  replace  statements 
Contains  SM  common  buffer 
System  services  portection  macros 


h.  Error  Handling  - Rone 
1.  Constraints  and  Assumptions  - None 


TABLE  3.3.1.2-i  Table  Maintenance  Process 


MODULE  DATA  LIST 


it 

1 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1. 

Parameter  ID 

A. 2.1 

I/O 

CRT/CRT 

CSAS  PITA  PARM  ID 

CSAS  PITE  PARM  ID 

CSAS_PITS_PARMJTD 

2. 

Constant  ID 

A. 2. 12 

I/O 

CRT/CRT 

CSAS_COT_SCALAR  PARMID 
CSAS  COT  DISCRETE  PARMID 
CSAS_COT_INTEGER_PARMID 

3. 

Constant  Value 

A.  2. 12 ,D. 12 

I/O 

CRT/ CRT 

CSAS  COT  SCAL  VALUE 

CSAS  COT  DIS  VALUE 

CSAS_COT_INT_VALUE 

i). 

Limit  Values 

A.2.1,D.9,A.2.8,D.8 

I/O 

CRT/CRT, SFD 

C SAS_L  I T_ANAL0  G_L  QW_L  IMIT 
CSAS  LIT  ANALOG  HIGH  LIMIT 

CSAS  LIT  EU  LOW  LIMIT 

CSAS  LIT  EU  HIGH  LIMIT 

CSAS_PITS_LIM_STATES 

5. 

Current  Noise  Count ('N1 

A. 2. 1, Dill 

I/O 

CRT/CRT, SFD 

CSAS  PITA  CUR  N CT 

Count ) 

CSAS  PITE  CUR  N CT 

CSAS_PITS_CUR_N_CT 

6. 

Maximum  Noise  Count 

A.2.1,D.il 

I/O 

CRT/CRT, SFD 

CSAS  PITA  MAX  N CT 

CSAS  PITE  MAX  N CT 

C S AS_P  I TS_MAX_N_C  T 

7. 

Annunciation  Inhibit 

A.2.1,D.ll 

I/O 

CRT/CRT, SFD 

CSAS  PITA  ALARM  IHH  IHD 

CSAS  PITE  ALARM  INH  IND 

CSAS_PITS_ALARM_INH_IHD 

8. 

FDA  Enable /Inhibit 

A.2.11.D.6 

I/O 

CRT/CRT, SPM 

CSAV  CMT  FDA  IND 

Indicator 

9. 

Checkpoint  Status  On 

A.2.11 

0 

CRT  . 

CSTV  CHKPT  STATUS 

Display 

10. 

Checkpoint  Time  -■ I 

A.2.11 

0 

CRT 

CSTV_CHKPT_STATUS 

11. 

Hard  Fail  Indicator 

A. 2.1,0.10 

0 

CRT 

CSAS  PITA  HARD  FAIL 

CSAS  PITE  HARD  FAIL 
CSAS_PITS_HARD_FAIL 

12. 

Backward  Scaling  Call  • 
List 

E.  3. 2. 1.8 

0 

13. 

Alarm.  Class 

System  Services  Fault 
Message  Parameter  Table 
(MPT) 

I 

STM_FMPT. CLASS 

14. 

Limit  Set  In  Use 
Indicators 

TM  Display  Buffer 

0 

CRT 

o 

@ 

SSS 

• o 

o 


(D 

a§„ 

S' 

eu 


a 


co 

“S3 

rs 


©’ 

s 


w 

p js 
OQ  c+ 
O fl> 


ro-3 

1 ^ 


TABLE  3.3.1.2-i  Table  Maintenance  Process  (Cont*d) 


§ 

ITEM 

DESCRIPTOR 

ACT 

15. 

Active  Limit  Set 

A.  2.1 

0 

16. 

(deleted) 

17. 

(deleted) 

18. 

PIT  Index 

A. 2. 11 

I 

19. 

COT  Index 

E 

L 

20. 

Number  of  Limit  Sets 

A.2.1 

I 

21. 

Invalid  Indicator 

E 

L 

22. 

Parameter  Display  Flag 

A. 2. 11 

I/O 

23. 

Parm  Type 

TM  Display  Buffer 

0 

2k. 

Number  of  Limit  Sets 
Save 

E 

L 

25. 

Class  2 Limit  Indicator 

E 

L 

26. 

Class  0,3,^  Limit 
Indicator 

E ~-.r 

L 

27. 

PIT  Subindex 

A.  2. 11  O 

I 

28. 

Current  Value 

a. 2.7 

i 

29- 

Current  Parm  Status 

a. 2. 7 

I 

30. 

Parm  Count 

A.2.1  •'  . , 

I 

31. 

Dummy,  I/O  Status 
For  Limits 

A. 2. 7 i 

0 

32. 

ID  Found  Flag 

L 

33. 

Item  Table 

E f..:  _ 

L 

31. 

Item  Type 

E 

L 

35. 

Constant  Type 

TM  Display  Buffer 

Tj 

36. 

Parm' ID  (Display) 

A. 2. 11 

0 

37- 

Constant  ID  (Display) 



A. 2. 11 

0 

MODULE  DATA  LIST 


SOURCE/DESTINATION 


HAL  NAME 


MML 


REQT. 

SYMBOL 


CRT 


CSAS_PITA_ACT_LIM_SET 
C3AS  PITE  ACT  LIM  SET 


CSAS  PITS  ACT  LIM  SET 


CRT/CRT, SFD 


CRT/CRT 


C STS JCMT_PIT_INDEX 

STM_COT_INDEX 

CSAS_PITA_LIM_SET 

CSAS_PITE_LIM_SET 

STM_INVA  LIT_INT> 
CSAV  CMT  PARM  DSPLY 


CSTV  CMT  PARM  TYPE 


STM  LIM  SET  SAVE 


SFS 

SFS 

CRT 

SFS 


STM_CLASS2_LIM_IND 
STM_C  LAS  S 0 3 L _LIM_IND 

CSTSJCMT_PIT_SUBINDX 
CSAS  PITP  HUM  PARMS 


STM_ID_FOUND 

STMJETEMJTABLE 
STM_ITKM_TYPE 
CSTV_CMT_COKST__TYPE 
CSTV  PARM  ID 


O 
p P 
OS  c+ 


CRT 


CSTV  CONST -ID 
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TABLE  3. 3. 1.2-1  Taels  Maintenance  Process  (Cont'd)  MODULE  DATA  LIST 


ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

38. 

TM  Uplink  Active  Flag 

A.2.11 

I 

SUL 

CSVB_TM_UL_ACTIVE 

39- 

TM  Uplink  Error  Flag 

A. 2.11 

■0 

SUL 

CSTBJEMJER 

ho. 

SM  Common  Buffer  in  use 
Flag 

A. 2.25 

1,0 

Various  Users  of  the 
SM  Common  Buffer 

C DKB_C  0M_BUF JCNUSE 

hi. 

Common  Buffer  In  Use 
Flag  For  Checkpoint 

A. 2.25 

L 

STM_C0M_BUF_FEEE  ’ 

h2. 

Checkpoint  Buffer 

A. 2.25 

0 

MMU 

CDHVJBL0CKS 

11 

43. 

Pointer  To  Next 
Available  Halfword 

E 

STM_BUFR__IND 

44. 

I/O  Error  Field 

A. 2. 25 

I 

FC0S 

CSZV_RW_TSW 

^5- 

Number  Of  Analog 
PIT  Entries 

A.  2.1 

.1 

CSAS_PITA_NUM_  ENTRIES 

L6. 

Number  of  EU  PIT  Entries 

A. 2.1 

I 

CSAS_PITE_NUM_ENTRIES 

47. 

Number  of  Parent  Entries 
In  PIT 

A.  2.1 

I . 

CSAS_PITP _JSUM_ENTRIES 

48. 

Parent  Limit  Value 

A. 2.1 

I 

CSAS_PITP_LIMIT_STATUS 

49- 

Time  of  Successful 
Checkpoint 

E 

1,0 

CRT 

CZ1V_D_MISSI0N_TIME$(1:  ) 

50. 

Size  of  LIT 

E 

L 

STM_LIT__SIZE 

51. 

Number  of  Words 

E 

L 

STM_NUM_S  CALARS 

52. 

Tm  Display  Update  Flag 

A.2.11  N 

0 

FC0S 

CSTV_TM_DISP_UPD 

53. 

Item  Entry  Table 

A.2.11 

I 

STS 

CSTV_ITEM_N0 

54. 

Item  Entry  Integer  TaPle 

A.2.11 

I 

STS 

CSTV_ITEM_I 

55. 

Item  Entry  Scalar  Table 

A.2.11 

I 

STS 

CSTV_ITEM_S 

56. 

Item  Entry  Process  Index 

A.2.11 

L 

0STV_PR0CESS_INDEX 

57- 

Common  Buffer  Address 

UI  Compool  Table  CZl^ 
COMMON 

I 

UI 

CZ1T_MM_ADDE_TBL$2 
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TABLE  3. 3. 1.2_i  Table  Maintenance  Process  Ccont'd) 


MODULE  DATA  LIST 


O'-S- 
\ . 


o & 

yj 

2 2 
2 2 
L ’ ri 

> cd 

y**"  y— 

O ", 


co 


«5 


59 

60 

61 

62 
63 
6L 

65 

66 

67 

68 


ITEM 


m — tit.. — -u — tt— j — .J  -- 
iwvoa  it  urnuci  woixcs  in 

Cot 

Current  Search  Position 
Doubles calar  Value 
PARM  Blanking  Bit 
TM  PARM  ID 
Entered  ID 

Const  Seal  Blanking  Bit 
Const  Disc  Blanking  Bit 
Const  Seal  Value 
Const  Disc  Value 
COT  Position  Pointer 


DESCRIPTOR 


E 

E 

A. 2. 11 
A. 2. 11 
E 

A. 2. 11 
A. 2. 11 
A.2.UL 
A. 2. 11 
E 


ACT 


SOURCE/DESTINATION 


CRT 

CRT 


HAL  NAME 


MML 


REQT. 

SYMBOL 


SxMJ Snj”vi_SIiTRl£jS 

STM_CUR_POS 

STM_COT_DBL_SCAL_VALUE 

CSTB_PARM_ID_STAT 

CSTVJPARMJED 

STM_ITEM11 

CSTB_COHST_SCAL_STAT 

CSTB_CONST_DISC_STAT 

CSTV_CON  ST_VAL_S  CAL 

CSTV_CONST_VAL_DISC 

STM  COT  INCR 
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Figure  3.3. 1.2-1.  Table  Maintenance  Process 
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Set  Invalid 
Indicator 
To  Off 


IF  Item  Entry 
Is  Limit,  Noise 
Filter,  Or  Param) 
Annun  St at  And 
Parm  Id  Is  0 


Set  Invalid 
Indicator  To ' 
On  (Parameter 
Id  Not  Pre- 
viously 
Entered) 


IF  Item  Value 
Is  An  Invalid 
Constant 
Discrete 


Set  Invalid 
Indicator  To  On 
(invalid  Dis- 
crete Constant) 


IF  Item  Entry 
Is  A Constant 
Value  And 
Const  Id  Is  0 


Set  Invalid 
Indicator  To  On 
(Constant  Id 
Not  Previously 
Entered) 


IF  Item  Entry 
No.  A Class  2 
Limit,  Noise 
Filter,  Or  Param/ 
Annun  St at  And 
Class  2 Limit 
Indicator  Is 
Off 


Set  Invalid 
Indicator  To 
T | On  (Parm  Not 
A Class  2) 


IF  Item  Entry  "\ 
No.  A Class  0,  \ 
3,*+  Limit,  Noisa 
Filter,  Or  Parm  f 
Annun  St at  And  / 
Class  0,3,*+  / 

Limit  Indicator/ 

Is  Off  / 


[Set  Invalid 
Indicator  To  On 
T I (Parm  Not  A 
[Class  0,3,*+) 


IF  Item  Entry 
No.  A Discrete 
High  Limit 


IF  Limit  Set  \ 

Set  Invalid 

Number  > Number  \ 

Indicator  To 

Of  Limit  Sets  \ 

T 

On  (invalid 

Save 

/ 

Limit  Set  For 
Parm) 

Set  Invalid  Indicator  To 
On  (invalid  Limit  High 
For  Discrete) 


IF  Item  Entry  No) 
A Discrete  Limit 
Value  Not  Equal 
To  0 Or  1 


Set  Invalid 
Indicator  To  On 
(invalid  Dis- 
crete Limit 
Value 


Figure  3.3.1. 2-2.  Item  Entry  Error  Checking 


32? 


Clear  Display 
Buffer  Of  Previous 
Data 


Set  Parm  ID 
ToO 


DO  FOR 

All  Entries  In  Analog 
Section  Of  PIT  While 
TM  Parm  ID=0 


Parameter  ID  Entry 
Matches  Parameter 
ID  In  PIT 


DO  FOR 

All  Entries  In  Discrete 
Parent  Section  Of  PIT 
While  TM  Parm  ID  = 0 
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3.3,1.2-10 


Figure  3.3.1. 2-4.  Limit  Change  Check 
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3.3.1.2-12 


Figure  3.3. 1.2-6.  Parameter  Annunciation  Status 


Figure  3. 3.1. 2-7  Constant  ID  Validation 
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3.3.1.2-14 


Figure  3. 3. 1.2-8  Constant  Value  Processing 
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Figure  3. 3. 1.2-9.  Checkpoint  Execute 
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Perform 
Data  Store 
Figure 
3.3.1.2-10 
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Figure  3.3.1.2-10.  Data  Store 
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REPRODUCIBILITY  OF  THE 
ORIGINAL  PAGE  IS  POOR 


Figure  3.3.1.2-11.  Pit  Data  Store 
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Figure  3.3, 1.2-12. 


guild  Display  Buffer 
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Figure  3.3.1.2-13.  Class  2 Build  Display  Buffer 
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Figure  3.3.1. 2-lU  , Item  Processing 
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Entry  Process 
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3 . 3 . 1 . 3 Table  Maintenance  Cyclic  Parameter  Update  ( STC_C YCL_UPDTE ) 

The  Cyclic  Parameter  Update  provides  for  the  display  buffer  update  once  every 
two  seconds. 

a.  Control  Interface  - The  cyclic  update  module  is  scheduled  by  the  Table 
Maintenance  Specialist  Function  Control  Segment  at  a rate  of  once  every 
two  seconds . 

INVOCATION:  SCHEDULE  STC  CYCL  UPDTE  AT  PHASE  STC  PRIORITY  (PRIO  STC), 

REPEAT  EVERY  TIME_STC. 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 3. 1.3-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figure  3.3.1. 3-1.  The  display  buffer  is  updated  as  long  as  the  param- 
eter display  flag  is  turned  ON.  This  flag  is  initially  turned  OFF  by 
the  TM  control  unit  and  is  turned  ON  by  the  TM  module  when  the  first 
parameter  ID  is  entered  by  the  crew.  The  class  0/3/4  Limit  indicator 
is  a flag  in  the  TM  display  buffer  and  is  set  ON  or  OFF  by  the  TM 
module.  The  active  Limit  set  (l,2,  or  3)  is  entered  into  the  display 
buffer  if  the  class  0/3/4  Limit  indicator  is.  ON. 

The  analog,  EU,  or  discrete  data  is  updated,  depending  on  the  parameter 
type . 

The  parameter  type  is  an  integer  value  in  the  display  buffer.  A value 
of  1 indicates  an  analog  type,  a 2 an  EU  type,  and  a 3 a discrete  type. 
The  data  that  is  updated  are  the  parameter  value,  status  and  active 
Limit  set  indicator. 

d.  Output s - Outpirts  from  this  module  are  specified  in  Table  3. 3. 1.3-1. 

e.  Module  References  - 

Process.  Section  Reference 

Forward  Scaling  3. 2. 1.7  CALL 

f.  Module  Type  and  Attributes: 


01 


;AL  PA.GO 


'Uv 


Type : Program 

Attributes:  N/A 
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g.  Template  References: 

D INCLUDE  C SAP IT 
D INCLUDE  CSACDA 
D INCLUDE  TEMPLATE  CST_TM_CMT 
D INCLUDE  TEMPLATE  SFS_F0R_SCALE 

h.  Error  Handling  - None 

i . Constraints  and  Assumptions  - None 


Parameter  Information  Table  (PIT) 
Current  Data  Array  (CDA) 

TM  Communication  C0MP00L 
Forward  Scaling 


3. 3.1. 3-1  Cyclic  Parameter  Update 


MODULE  DATA  LIST 


ITEM 

Parameter  Display  Flag 
Active  Limit  Set 

PIT  INDEX 

PIT  SUBINDEX 

Class  0/3/& 

Limit  Indicator 
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Figure  3.3.1. 3-1.  Cyclic  Parameter  Update 
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3.3.2  Subsystem  Configuration  Management 

The  Subsystem  Configuration  Management  (SCM)  function  provides  the  capability 
to  compare  lists  of  specified  parameters  with  predefined  condigurations . SCM  is 
a Specialist  Function  controlled  via  item  entries  from  the  SCM  display. 

3. 3.2.1  SCM  Specialist  Function  Control  Segment  (SCS__SPEC) 


The  Subsystem  Configuration  Management  Specialist  Function  Control  Segment 
acts  as  the  interface  between  the  crew  and  the  SCM  process  and  controls  execution 
of  the  SCM  processes. 


a.  Control  Interface  - The  SCM  Control  Segment  is  SCHEDULE 'd  by  the  User 
Interface  Sequence  Request  Processor  ( DMC_SEQ_REQ_PROC ) upon  user  re- 
quest. 

Invocation:  SCHEDULE  SCS_SPEC  PRIORITY ( PRI0_SCS ) 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 3.2. 1-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figure  3. 3. 2. 1-1.  The  SCM  Specialist  Function  calls  the  SCM  Initiali- 
zation/Cleanup module  to  initialize  the  SPEC  controlled  display  vari- 
ables. The  SCM  Display  is  presented  and  the  current  SCM  list  ID  is 
enabled.  The  system  then  waits  for  selection  of  a new  OPS,  new  SPEC, 
RESUME,  or  an  item  entry.  If  there  is  an  item  entry,  the  SCM  process 
is  scheduled  to  perform  the  process  associated  with  that  item  entry. 


d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 3.2. 1-1. 


e.  Module  References  - Process 


Section  Reference 


SCM  Process 

SCM  Initialization 


3. 3.2. 2 SCHEDULE 

3. 3.2. 3 CALL 


f . Module  Type  and  Attributes 

Type : Program 

Attributes : N/A 

g . Template  References 


D 

INCLUDE 

TEMPLATE 

CZ1 

COMMON 

D 

INCLUDE 

TEMPLATE 

DIS 

‘play 

D 

INCLUDE 

TEMPLATE 

DNX" 

”bms 

D 

INCLUDE 

TEMPLATE 

csc" 

CSM'  CMT 

D 

INCLUDE 

DAG#RAM 

D 

INCLUDE 

DCG#RAM 

Systems  Services  Common  Compool 

Display  presentation  and  Control 

Application  Moding  and  Sequences 

SCM  DISPLAY  PARAMETERS 

Common,  grammar  macro  set 

SPEC  Control  Segment  grammar  macro  set 
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D INCLUDE  DDG#RAM 
D INCLUDE  ZPRIOTIM 


Error  Handling  - None 


Allows  references  to  MCDS  keyboard 
inputs 

Contains  REPLACE  names  for  baseline 
priorities,  phasing,  and  rates  of 
scheduled  processes 


Constraints  and  Assumptions 


1,  Item  entries  entered  while  the  SCM  Process  is  processing  a previous 
entry  are  ignored. 


2.  There  is  no  attempt  to  'lock  out'  SPEC  termination  if  the  SCM 
Process  is  still  active  when  SPEC  termination  is  requested. 
Therefore,  the  ' SUCCESS/FAIL ' indicator  associated  with  SCM  MM 
write  would  not  be  visible  to  the  user  since  the  SPEC  display 
is  overlayed  at  termination  before  the  ' SUCCESS/FAIL'  indicator 
can  be  updated. 


# 


ITEM 


DESCRIPTOR 


ACT 


1 t-£  0?n  Eiyfc  ry 

2 Item  Indicator 

3 Limits /States 

U List  ID 

5 Parm  ID 

6 Spec  Table  Pointer 

7 Item  Entry  Table 


E I 
A. 2. 11,  D.16  0 
A. 2. 11,  D.l 6 0 

A. 2. 11,  D. 16  0 
A. 2. 11,  D.l6  0 
A. 2. 11. 2 0 
A. 2. 11. 2 0 


MODULE  DATA  LIST 
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Figure  3.3.2.1-1.  Subsystem  Configuration  Management  Specialist  Function  Control  Segment 
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3 . 3 • 2 . 2 Subsystem  Configuration  Management  Process  ( SCM_SUB_CONFIG_MAN ) 

Subsystem  Configuration  Management  (SCM)  provides  the  capability  to  compare 
specified  analog,  EU,  and  discrete  parameters  with,  predefined  configurations  as 
defined  in  SCM  lists.  SCM  is  controlled  by  item  entry  from  the  SCM  display. 

a.  Control  Interface  - The  SCM  module  is  SCHEDULE' d by  the  SCM 
Control  Segment  to  process  item  entries. 

INVOCATION:  SCHEDULE  SCM_SUB_CONFIG_MAN  PRIORITY (PRI0_SCM) 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 3. 2. 2-1. 

c.  Process  Description  - The  control  flows  for  this  module  are 
shown  in  Figures  3. 3. 2. 2-1  through  3.3.2.2-17.  The  SCM  module 
determines  which  process  to  perform  based  on  the  item  entry. 

There  are  five  processes  as  follows: 

1.  Select  list  to  be  used  - When  a valid  list  is  selected  it  is 
read  from  Mass  Memory  if  it  is  not  already  core  resident  and 
the  new  list  ID  is  made  available  for  display.  If  the  list 
selected  is  invalid  then  an  error  message  is  enabled  for  dis- 
play. 

2.  Execute  List  Compare  - When  a comparison  is  requested  (re- 
gardless of  whether  a list  is  selected),  the  discrepancy 
message  buffer  and  downlist  buffer  are  cleared.  The  acqui- 
sition of  the  SCM  data  values  by  basic  data  acquisition  and 
the  Special  Process  data  acquisition  is  independent  of  the 
SCM  process.  This  data  will  reside  in  the  CDA  or  SPINB  and 
will  be  pointed  to  directly  out  of  the  SCM  list.  ICC  data 
is  requested  by  ICC  Data  Acquisition  (Figure  3. 3.2.2-10.  If 
the  ICC  data  is  not  acquired  by  some  predetermined  time 
those  values  are  marked  as  invalid.  The  acquired  values  are 
compared  with  the  predefined  SCM  list  limits  and  discrepancies 
are  noted  and  made  available  for  display.  Discrepancy 
messages  are  also  generated  for  parameters  with  invalid  status 
indicators.  The  parameter  IDs  of  each  parameter  that 
generates  a discrepancy  message  are  added  to  the  downlist 
buffer.  Invalid  status  indicators,  for  values  with  I/O  errors, 
and  desired  state,  for  discretes,  are  also  made  available  for 
display  at  this  time.  The  process  is  terminated  when  ten  (10) 
discrepancies  are  found  or  the  list  is  completed.  If  no 
discrepancies  are  found,  a single  "all  good"  message  is  enabled 
for  display. 
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3.  Request  display  of  a particular  parameter  and  its  limits  - 
When  a parameter  ID  is  requested  the  current  SCM  list  is 
searched.  If  the  ID  is  found  its  limits  are  made  available 
for  display.  If  they  are  not  found  an  error  message  is 
enabled  for  display. 

4.  Change  limits  - If  the  parameter  ID  has  been  previously 
entered  the  new  limits  are  moved  into  the  SCM  list  re- 
placing the  old.  In  the  case  of  a discrete,  the  new 
desired  state  text  is  made  available  for  display.  If  the 
parameter  ID  has  not  been  entered,  an  error  message  is 
enabled  for  display. 

5.  Write  current  list  to  Mass  Memory  - The  success/fail  in- 
dicator is  blanked  and  the  list  written  to  Mass  Memory. 

The  SCM  software  ensures  that  the  Mass  Memory  initializa- 
tion copy  of  the  SCM  list  is  not  overwritten.  When  the 
write  is  complete,  FCOS  reads  the  data  back  into  main 
memory,  compares  checksums  of  the  write  and  read  operation, 
then  returns  a status  in  the  write  status  field  of  the  FCOS 
write  macro.  This  status  field  is  interpreted  by  SCM  and  the 
success/fail  indicator  is  set  and  made  available  for  display. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 3. 2. 2-1. 

e.  Module  References  - DMA_MAC  - A system  software  external  procedure 
called  when  a class  5 error  message  is  enabled  by  FMPT__CLASS5  macro. 

f . Module  Type  and  Attributes 

Type : Program 

Attributes:  N/A 

g.  Template  References  - 

D INCLUDE  CSCSCMT  - SCM  TEXT  DICTIONARY 
D INCLUDE  CSCSCAT  - SCM  ADDRESS  TABLE  (SCAT) 

D INCLUDE  TEMPLATE  CSC_CMT_SCM  - SCM  DISPLAY  PARAMETERS 
D INCLUDE  TEMPLATE  CSZ_ICC_CMT  - ICC  INPUT  BUFFERS  AND  FLAGS 
D INCLUDE  TEMPLATE  CDL_ANNUN  - SYSTEM  SERVICES  ANNUNCIATION  C0MP0L 
D INCLUDE  DM#MACS  - SYSTEM  SERVICES  ERROR  ANNUNCIATION  MACRO 

REPLACE  STATEMENTS 

D INCLUDE  TEMPLATE  CZ2  COMMON  SCM  ICC/UI  FLAGS 


h.  Error  Handling  - None 


10/16/79 
3. 3. 2. 2-3 


BOOK:  OFT  SM  Detailed  Design  Specification 


i.  Constraints  and  Assumptions  - 

1.  Item  entries  made  while  the  SCM  program  is  busy  with  a 
previous  item  entry  are  ignored  by  the  SCM  control  segment . 

2.  Any  ICC  data  input  errors  caused  all  ICC  parameters  to  be 
marked  invalid. 
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TABLE  3. 3,2. 2-1  Subsystem  Configuration  Management  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1 

Item  Indicator 

A. 2. 11,  D.l6 

I 

scs 

C S CV__CMT__I  TEM__R  0 

2 

Parm  ID 

A. 2. 11,  D.l6 

I 

scs 

CSCV_CMT_PARM_ID 

3 

Limits /States 

A. 2. 11,  D.l6 

I 

scs 

CSCV  CMT  LOW  LIMIT 
C S C V_CMT_H  I GH_L  IMI T 

It 

List  ID 

A. 2. 11,  D.l6 

I 

scs 

CSCV_CMT_LIST__ID 

5 

SCM  List 

A. 2.11 

I 

MMU 

CSCS_LIST_ID 

6 

Error  Message  Text 

A. 2. 15 

0 

CRT 

CSCD_SCM_TEXT 

7 

Limits /States 

A. 2. ll 

I 

8-9 

(deleted) 

10 

Dovnlist  PARMID 

A.  2. 11. 2 

0 

DL 

CSCV_CMT_DOWNLIST  ( I ) 

10A 

PARMID  1 

A.2.11.2 

0 

DL 

CS  CV JMTJXWHLIST  ( 1 ) 

V93U1951C 

10B 

PARMID  2 

A. 2. 11.2 

0 

DL 

CSCV_CMT_DOWHLIST  ( 2 ) 

V93U1952C 

IOC 

PABMID  3 

A.2.11.2 

0 

DL 

CSCV_CMT_DOWHLIST  ( 3 ) 

V93U1953C 

10D 

PABMID  It 

A.2.11.2 

0 

DL 

CSCY_CMT_DOHNLIST  ( 1 ) 

V93U195^C 

10E 

PARMID  5 

A.2.11.2 

0 

DL 

CSCV_CMT_DOWNLIST  ( 5 ) 

V93U1955C 

10F 

PABMID  6 

A.2.11.2 

0 

DL 

CSCT_CMT_DOWNLIST  ( 6 ) 

V93D1956C 

10G 

PAEMID  7 

A.2.11.2 

0 

DL 

CSCV_CMT_DOWLIST  ( 7 ) 

V93U1957C 

10H 

PARMID  8 

A.2.11.2 

0 

DL 

CSCVJ3JTJDOWIJLIST  ( 8 ) 

V93U1958C 

101 

PARMID  9 

A.2.11.2 

0 

DL 

CSCV_CMT_DOWKLIST  ( 9 ) 

V93U1959C 

10J 

PARMID  10 

A.2.11.2 

0 

DL 

CSCV_CMT_DOWNLIST(  10 ) 

V93U1960C 

11 

Discrepancy  Message 

Line 

A.2.11.2 

0 

CRT 

CSCV  CMT  DISPLAY  ERROR ( I ) 

11A 

Discrepancy  Message 

1 

A.2.11.2 

0 

CRT 

CSCV  CMT  DISPLAY^ 
ERROR ( 1 ) 

V92U1961C 

11B 

Discrepancy  Message 

2 

A.2.11.2 

0 

CRT 

CSCV  CMT  DISPLAY 
ERR0R(2) 

V92U1962C 

11C 

Discrepancy  Message 

3 

A.2.11.2 

0 

CRT 

CSCV  CMT  DISPLAY 
ERROR ( 3 ) 

V92U1963C 
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b/Ji 


TABLE 


MODULE  DATA  LIST 


11D 

HE 

11F 

11G 

10H 

101 

10J 

12 

13 

1L 

15 

1 6 
IT 

18 

19 

20 
21 
22 
23 

2h 

25 


ITEM 


Discrepancy  Message  4 

Discrepancy  Message  5 

Discrepancy  Message  6 

Discrepancy  Message  7 

Discrepancy  Message  8 

Discrepancy  Message  9 

Discrepancy  Message  10 

Display  PARM  Status 
Display  PARMID 
Display  Should  Be  State 
Item  Table 
Item  Type 
Error  Indicator 
Number  Discrepancies 
Display  Low  Limit 
Display  High  Limit 
(Deleted) 

Display  Success/Fail 

FCOS  Read/Write  Macro 
Call  List 

Write  Status 

MM  Address 


DESCRIPTOR 


A. 2. 11.2 

A. 2. 11. 2 

A.2.11.2 

A.2.11.2 

A.2.11.2 

A.2.11.2 

A.2.11.2 

A.2.11.2 

A.2.11.2 

A.2.11.2 

E 

E 

E 

E 

A.2.11.2 

A.2.11.2 

A.2.11.2 

E 

E 

E 


o # 

& C=3 

£ & 

9 o 

^ a 

S3 

a £ 



co 


ACT 


0 

0 

0 

0 

L 

L 

L 

L 

0 

0 

0 

0 

I/O 

0 


SOURCE/DESTINATION 


CRT 

CRT 

.CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 

CRT 


CRT 

CRT 


CRT 


Macro  Call  List 
Macro  Call  List 


HAL  NAME 


■-  SC  ■ H DISPLAY 

ERROR  (L)~ 

CSCV_CMT_DISPLAY 
ERROR ( 5 ) 

CSCV_CMT_DISPLAY 

ERR0R(6) 

CSCV_CMT__DISPLAY 
ERROR ( 7 ) 

CSCV_CMT_DISPLAY 

ERR0R(8) 

CSCV_CMT_DISPLAY 

ERR0R(9) 

CSCV_CMT_DISPLAY 
ERROR (10) 

CSCV_CMT_DISPIAY_STATUS  ( I ) 

CSCV_CMT_DISPLAY_PARMID 

CSCV_CMT_DISPLAY_STATE 

SCM_ITEM_TABLE 

SCM_ITEM_TYPE 

SCM_CLASS5_ERR0R 

SCM_KM_DISCREP 

CSCV_CMT_DISPLAY_L0W  VAL 

CSCV_CMI_DISPLAY_HIGH  VAL 

CSCB_CMT_DISPIAY_S /F 


MML 


V92U196UC 

V92UI965C 

V92UI966C 

V92UI967C 

V92U1968C 

V9  2019  69  c 

V92U19T0C 


V92X0067X 


REQT. 

SYMBOL 


3 tJ 

s s. 

n d- 

fD  0 


ro  ^ 

ro  “i 
1 ^ 
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TABLE  3. 3. 2. 2-1  Subsystem  Configuration  Management  (Cont’d)  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

26 

i to  SCML  Buffer 

E 

0 

Macro  Call  List 

27 

IFW  Flag 

E 

0 

ICC__CSCV_ICC _MSG 

28 

ENABLE  / INHIBIT  FLAG 

E 

I 

ICC  Call  List 

ENABLE_SCM_DATA_MSG 

29 

Parameter  I/O  Status 

A. 2. 17,  A. 2. 22  (SCMINB) 

I 

SCS 

30 

Compare  Error 

E 

L 

SCM_C0MPARE_ERR0R 

31 

SCML  Should  Be  STATE 

A.  2.11+ 

I 

MMU 

CSCS_DISC_STATE 

32 

Discrepancy  Text 

A. 2. 15 

I 

MMU 

CSCS_TEXT 

33 

Desired  State  Text 

A. 2.11+ 

I 

MMU 

CSCS  DISC  SWO 

CSCS__DISC_SW1 

3U 

Parameter  A 

A. 2. ll 

I 

MMU 

CSCS_3P0S_PARMIDA 

35 

Parameter  B 

A. 2. lit 

I 

MMU 

CSCS_3P0S_PARMIDB 

36 

Parameter  A Value 

A.2.10,  A. 2. 17 

I 

SGA,  SCM,  SSD 

CSC  S_3P0S_PABVALA 

37 

Parameter  B Value 

A. 2. 10,  A.2.17 

I 

SGA,  SCM,  SSD 

CSCS_3P0S_PARVALB 

38 

PARM  A Should  Be  STATE 

A.  2.  lit 

I 

MMU 

CSCS_3P0S_STATEA 

39 

PARM  B Should  be  STATE 

A. 2. Ill 

X 

MMU 

CSCS_3P0S_STATEB 

Uo 

#_IN_DISCRETE_SECTI0N 

A.2.1U 

T 

MMU 

CSCS __KUM _DISC 

kl 

#_IN_3P0S_SECTI0N 

A. 2.11+ 

I 

MMU 

CSC  S_NUM_3POS 

k2 

#_IN_EU_SECTION 

A. 2. lit 

I 

• MMU 

CSCS_MJM__EU 

1+3 

E.U.  VALUE 

A.2.10,  A.2.17 

I 

SGA,  SSD 

CSCS_EU_VALUE 

1+1+ 

Found  Flag 

E 

L 

SCM_FOUND_FLAG 

1+5 

SCML_PARMID 

A. 2.11+ 

I 

MMU 

CSC  S_EU_PABMID 

1+6 

SCML_SAVE 

E 

L 

SCM_SAVE 

1+7 

Section  INDICATOR 

E 

L 

SCM_SECTION 

1+8 

A_FLAG 

E 

L 

SCM_AFLAG 

1+9 

3P0S_ERR0R 

E 

L 

SCM_3P0S_ERR0R 

50 

SCM  ICC  Event  Flag 

E 

I 

ICC  Router 

CSCV_SCM_ICC_EVEKT 
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Figure  3. 3. 2. 2-1  . SCM 


10/16/79 
3. 3.  .id.  2-6 


Figure  3. 3. 2.2-1  A SCM  Control 
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Issue  Reserve 
Macro  For  SM 
Common  Buffer 


Reserve  Marco 

1.  Turns  On  In-Use 
Flag  And  P’ree 
Flag  If  Buffer 
Available 

2.  Turns  Off  Free 
Flag  If  Buffer 
Unavailable 


IF  SM  Common  \ 
Buffer  Free  Flag) 
Is  On  (Buffer 
Free) 


Perform  List 
Read  Figure 
T 3.3.2.2-2A 


Set  Error 
Indicator  To 
Annunciate 
Illegal 
Entry- 


Figure  3. 3. 2. 2-2.  List  Selection 
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Figure  3.3.2.2-2A  List  Read 
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Figure  3.3.2.2-3.  LIST  Comparison 
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Figure  3.3.2.2-k.  ICC  Data  Acquisition 


2)5  7 
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Figure  3.3.2. 2-5.  Discrete  Parameter  Comparison 


Figure.3.3.2.2-6.  3 Pos.  Discrete  Parameter  Comparison 
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3.3.2.2-14 


e Save  Section  Indicator 
< » Set  Display  Blanking 
Bits  For  Discrete  Value 
® Move  "Should  Be  State" 
To  Display  Buffer 


IF 

Should_Be_St at  e 
= 1 


Display  Processer  Checks 
Blanking  Bits  To  Determine 
If  A E.U.  Value  Or  Discrete 
Value  Is  To  Be  Moved  To  The 
Display  Low  Limit 


Move  Desired  State  Text 
For  Should_Be_State  Of 
1 To  Display  Desired 
State 


Move  Desired  State 
Text  For  Should__Be___ 
State  Of  0 To  Display 
Desired  State 


Figure  3. 3. 2. 2-9.  Discrete  Search 
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Figure  3.3.2.2-10-  3-Pos  Search 
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Figure  3.3.2.2-11.  E.U.  Search 


Figure  3.3.2.2-12.  Limits  Change 
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Figure  3.3,2.2-13.  Discrete  Change 
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Figure  3.3.2.2-14.  3-Pos  Change 
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Figure  3.3.2.2-15.  EU  Change 
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Figure  3.3.2.2-16.  Display  3-Pos  State 
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Figure  3. 3. 2. 2-17*  Mass  Memory  Write 
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3. 3.2. 3 SCM  Initialization/Cleanup  (SCI_CLNUP) 

Subsystem  Configuration  Management  (SCM)  Initialization/Cleanup  provides 
the  necessary  initialization  of  variable  data  for  the  SCM  Display. 

a.  Control  Interface  - The  SCM  Initialization  module  is  CALL'ed  by  the 
SCM  Specialist  Function  Control  Segment. 

' INVOCATION:  CALL  SCI_CLNUP 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 3. 2. 3-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figure  3. 3. 2. 3-1.  The  Initialization  module  blanks  the  variable  data 
in  the  SCM  display.  This  data  includes  the  item  entries,  mass  memory, 
write  success  indicator,  and  the  discrepancy  message  text  buffer.  The 
list  ID  is  not  blanked  and  is  enabled  whenever  the  display  is  up. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 3.2. 3-1. 

e.  Module  References  - None 

f . Module  Type  and  Attributes 

Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism). 

g.  Template  References 

D INCLUDE  TEMPLATE  CSC_SCM_CMT  SCM  DISPLAY  PARAMETERS 

h.  Error  Handling  - None 

i.  Constraints  and  Assumptions  - None 
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Figure  3.3.2.3-1.  SCM  Initiaiization/Cleanup 
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3.3.3  Communication  Instrumentation 

The  Communication  Instrumentation  Specialist  Function  provides  the  capabili- 
ty to  load  telemetry  formats  into  both  the  128  KBPS  and  64  KBPS  programmable  PCM 
Master  Unit  output  RAMs . 


3 . 3 . 3 • 1 Communication  Instrumentation  Specialist  Function  Control  Segment 
(SLS  SPEC) 


The  Communication  Instrumentation  (Cl)  Specialist  Function  Control  Segment 
presents  the  Cl  Display  and  controls  execution  of  the  Telemetry  Format  Load  (TFL) 
process.  The  control  segment  acts  as  the  interface  between  the  crew  and  the  TFL 
process . 

a.  Control  Interface  - The  Cl  Control  Segment  is  SCHEDULE 'd  by  the  User 

Interface  Sequence  Request  Processor  (DMC_SEQ_REQ_PROC)  upon  user  request. 

Invocation:  Schedule  SLS__SPEC  PRIORITY  (PRI0_SLS) 


b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 3. 3.1-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figures  3. 3. 3.1-1  through  3. 3. 3.1-3.  The  Cl  Specialist  Function  initia- 
lizes flags,  indicators  and  SPEC  controlled  display  variables.  When  Cl 
Initialization  is  completed,  the  GTS  Cyclic  Update  Processor  is  scheduled 
to  acquire  the  PCM  BITE  and  update  the  display  with  the  current  downlink 
formatter  selected.  The  Cl  display  is  then  presented  and  the  system 
waits  for  selection  of  a new  OPS,  a new  SPEC,  RESUME  or  an  item  entry. 

If  the  TFL  active  flag  is  off  (TFL  module  inactive)  for  an  item  entry, 
the  Cl  specialist  function  sets  the  TFL  active  flag  to  ON  and  enters  the 
format  ID  into  the  TFL  Compool.  The  TFL  module  is  scheduled  and  it  per- 
forms the  task  of  validating  the  entered  format  ID.  When  an  item  number 
1 or  2 is  entered  with  an  item  execute,  then  the  128  KBPS  fixed  and 
programmable  formatters  are  respectively  selected.  When  item  4 is  entered 
with  an  item  execute,  the  TFL  module  is  scheduled  for  the  purpose  of 
acquiring,  executing,  and  verifying  the  format  load.  The  TFL  active 
flag  is  always  turned  off  by  the  TFL  module  just .before  it  terminates. 

When  the  control  segment  is  terminated,  the  GTS  cyclic  update  process  is 
cancelled  and  the  TFL  termination  flag  is  turned  on  to  signal  the  TFL 
process  to  terminate  its  processing  after  completing  any  I/O  operations. 

d.  Outputs  - Outputs  from  this  nodule  are  specified  in  Table  3. 3. 3.1-1. 
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e.  Module  References  - Process 


Section 


Reference 


GTS  Cyclic  Update  3. 3. 3. 3 

TFL  Process  3. 3. 3.4 


SCHEDULE 

SCHEDULE 


Display  A system  software  external 

procedure  called  when  the 
DISPLAY  GRAMMAR  macro  is  in- 
voked. 


DNX_BMS 

f . Module  Type  and  Attributes 

Type : Program 

Attributes  : IT /A 

g.  Template  References  - 

D INCLUDE  TEMPLATE  CZ1_C0MM0N 
D INCLUDE  TEMPLATE  DIS_PLAY 

D INCLUDE  TEMPLATE  DNX_BMS 

D INCLUDE  TEMPLATE  CVL_TFL_C0MP00L 
D INCLUDE  DAG#RAM 
D INCLUDE  DCG#RAM 


A system  software  external 
procedure  called  when  various 
moding  and  sequencing  gram- 
mar macros  are  invoked. 


Systems  Services  Common  Compool 

Systems  Services  Display  Presenta- 
tion and  Control/Routine 

Systems  Services  Application 
Moding  and  Sequencer  routine 

TFL  Display  Compool 

Common  grammar  macro  set 

Spec  Control  Segment  grammar 
macro  set 


D INCLUDE  DDG#RAM 


Allows  references  to  MCDS  Key- 
board inputs 


D INCLUDE  ZPRIOTIM  Contains  REPLACE  names  for  base- 

line priorities  phasing,  and 
rates  of  scheduled  processes 

D INCLUDE  IOMACS  I/O  macros  for  FCOS 


D INCLUDE  PMUMACS 


PMU  Read/Write  Control 
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D INCLUDE  TEMPLATE  VCYjCYCJUPD  Cyclic  Update  process 

D INCLUDE  TEMPLATE  VTL_TFL_MODULE  TFL  Process 

h.  Error  Handling  - None 

i.  Constraints  and  Assumptions  - Specialist  function  termination  is  such 
that  the  control  segment  signals  the  TFL  process  to  terminate  as  soon 
as  possible.  However,  the  user  does  not  get  a 'FAIL'  indication  on 
the  TFL  display  since  the  display  will  be  overlayed  before  the  TFL  pro 
cess  can  indicate  a fail. 
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HAL  NAME 


MML 


REQT. 

SYMBOL 


00 

o 

© 


CVLV__CtIR_1£8J,MT 

CVZV_F0RMAT_ID 

CVLB_ITEM_EKROH 

CVZB_0PS_TRANS 

CVZV_VJFMT_SELECT 

CTLV_TFL_STATUS 
CVZB  V EVEHT  1 
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Close  Communications/ 
Instrumentation  SPEC 


Figure  3.3.3.1-1.  Communications/Instrumentation  Specialist  Function  Control  Segment 
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Figure  3.3.3.1-2.  Comm  Instrumentation  Init 
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Figure  3.3.3.1-3.  Process  Item  Entry 
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3. 3. 3. 3 GTS  Cyclic  Update  Processor  (VCY_CYC_UPD) 


This  module  is  scheduled  cyclically  by  the  control  segment  to  acquire  the 
PCM  Master  Unit  BITE  and  update  the  display  with  the  current  downlink  formatter 
selected.  This  module  is  described  in  the  Vehicle  Checkout  (VCO)  DDS,  Section 

3. 3. 1.1. 
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3. 3. 3. 4 Telemetry  Format  Load  Process  Module  (VTF  TFL  MODULE) 


The  Telemetry  Format  Load  (TFL)  module  verifies  the  user  selected  downlink 
format  ID,  reads  the  verified  selected  downlink  format  from  mass  memory,  trans- 
fers the  format  to  the  proper  random  access  memory  (RAM)  in  the  PCM  Master  Unit 
and  verifies  that  the  format  was  correctly  loaded.  This  module  is  described  in 
the  VCO  DDS,  Section  3.3.5- 


10/16/79 
3. 3. 4-1 


BOOK:  OFT  SM  Detailed  Design  Specification 


3.3.4  Antenna  Management  Item  Processor  ( SAM__ITEM ) 

The  Antenna  Management  (AM)  Item  Processor  serves  as  the  link  between  the 
Antenna  Management  display  and  the  cyclic  Antenna  Management  module  (see  Section 
3.2.1.22). 


a.  Control  Interface  - The  AM  Item  Processor  is  CALL'ed  by  Orbit/Doors 

( 0PS2 ) Control  Segment  when  an  item  entry  is  made  to  the  Antenna  Man- 
agement di splay . 

Invocation:  CALL  SAM__ITEM(Keyboard  Index) 

b.  Input s - Inputs  to  this  module  are  specified  in  Table  3. 3. 4-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figure  3. 3. 4-1.  The  AM  Item  Processor  takes  an  item  entry  from  the  AM 
display  as  input.  This  item  entry  is  used  as  an  index  into  the  item 
type  array  to  determine  the  case  number  for  that  type  of  item  entry. 

The  possible  item  types  are  Radar  Range  Estimate,  Radar  Self  Test 
Initiate,  Ku-Band  Gimbal  Motor  Override,  Ku-Band  TDRS  Select,  S- 

Band  TDRS  Select,  Auto  S-Band  Antenna  Select,  and  S-Band  Site 
Select . 

For  each  item  type,  the  AM  Item  Processor  sets  the  corresponding  item 
variable  to  the  appropriate  item  code.  This  item  code  is  obtained  by 
using  the  input  item  entry  as  an  index  into  the  item  code  array.  The 
item  codes  are  initialized  in  such  a way  that  when  an  item  code  is  moved 
into  an  item  variable  the  item  variable  is  correctly  set  to  indicate  the 
input  item  entry  to  the  display,  to  downlist,  and  to  the  cyclic  Antenna 
Management  Processor. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 3. 4-1. 

e.  Module  References  - None 

f.  Module  Type  and  Attributes 

Type : External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism) 

g . Template  References  - 

D INCLUDE  TEMPLATE  CSM__AM_CMT  Antenna  Management  Display  Parameters 

D INCLUDE  TEMPLATE  CZ1_C0MM0N  Systems  Services  Common  C0MP00L 

h.  Error  Handling  - None 

i.  Constraints  and  Assumptions  - None 
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TABLE  3.3. L-l  Antenna  Management  Item  Processor 


MODULE  DATA  LIST 


Vm- 

'Q; 


o & 

& fcd 
O 

II 

c o 

sS 

' w 8 
w ^ 
*-d  hrj 

O 

2 

feil 


# 

ITEM 

DESCRIPTOR 

ACT 

SOU  RCE/DESTI  NATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1 

AM  Item  Processor 

E 

I 

SM2 

CALL  LIST 

“? 

Display  Index 

E 

I 

CALL  LIST 

D_IND 

3 

Item  Entry 

E 

I 

CRT 

ITEMJTO 

h 

Item  Type 

E 

L 

SAM_ITEM_TYPE 

5 

Item  Code 

E 

L 

SAM_ITEM_C0DE 

6 

Ku-Band  TDRS  Select  Item 

A. 2. 11 

0 

SSM,  CRT,  DL 

CSMB_KUBAND_TDRS_SEL 

7 

Ku-Band  TDRS  Select  Auto 

A.2.11 

0 

SSM,  CRT,  DL 

CSMB_KUBABD  TDRS  SEL$1 

V93X5600X 

8 

Ku-Band  TDRS  Select  East 

A.  2.11 

0 

SSM,  CRT,  DL 

CSMB_KUBAHD_TDRS_SEL$2 

V93X560LX 

9 

Ku-Band  TDRS  Select  West 

A.2.11 

0 

SSM,  CRT,  DL 

CSMB_KUBAHD_TDRS_SEL$3 

V93X5S02X 

10 

S-Band  TDRS  Select  Item 

A.2.11 

0 

SSM,  CRT,  DL 

CSMB_SBAND_TDRS_SEL 

11  , 

S-Band  TDRS  Select  Auto 

A.2.11 

0 

SSM,  CRT,  DL 

CSMB_SBAHD_TDRS_SEL$1 

V93X5610X 

12 

S-Band  TDRS  Select  East 

A.2.11 

0 

SSM,  CRT,  DL 

CSMB_SBAHD_TDRS_SEL$2 

V93X561LX 

13 

S-Band  TDRS  Select  West 

A.2.11 

0 

SSM,  CRT,  DL 

CSMB_SBAUD_TDRS_SEL$3 

V93X5612X 

iu 

Auto  S-Band  Select  Item 

A.2.11 

0 

SSM,  CRT,  DL 

CSMB__SBAND_AUT0_SEL 

15 

Auto  S-Band  Select 
Enabled 

A.2.11 

0 

SSM,  CRT,  DL 

CSMB_SBAHD  AUTO  SEL$1 

V93X5625X 

16 

Auto  S-Band  Select 
Inhibited 

A.2.11 

0 

SSM,  CRT,  DL 

CSMB_SBAHD  AUTO  SEL$2 

V93X5S26X 

17 

S-Band  Site  Select  Item 

A.2.11 

0 

SSM,  CRT,  DL 

C SMB_SBAND_S  I TE_j3EL 

18 

S-Band  Site  Select  Auto 

A.2.11 

0 

SSM,  CRT,  DL 

CSMBJ3BAHD_SITEJ3EL$1 

V93X5620X 

19 

S-Band  Site  Select  Next 

A.2.11 

0 

SSM,  CRT,  DL 

CSMB_SBAND_SITE_SEL$2 

V93X5622X 

20 

Radar  Range  Estimate 
Item 

A.2.11 

0 

SSM,  CRT,  DL 

CSMB_RADAR_RAHGE_EST 

21 

Radar  Range  Estimate 
Auto 

. A.2.11 

0 

SSM,  CRT,  DL 

CSMB_RADAR_RAIJGE_EST$1 

V93X56L2X 

22 

Radar  Range  Estimate 
Min 



A.2.11 

0 

SSM,  CRT,  DL 

CSMB_RADAR_RANGE_EST$2 

V93X56L1X 
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TABLE  3-3.U-IA  Antenna  Management  Item  Processor 


MODULE  DATA  l.  S t 
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Figure  3. 3.^-1.  Antenna  Management  Item  Processor 
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3-3-5  Payload  Bay  Doors  Item  Processor  (SBD_ITEM) 


The  Payload  Bay  Doors  (PBD)  Item  Processor  serves  as  the  link  Between  the 
Payload  Bay  Door  display  and  the  cyclic  Payload  Bay  Door  module  (section  3-2.1.20). 

a.  Control  Interface  - The  PBD  Item  Processor  is  CALL'ed  by  the  Orbit/ 

Doors  (0PS2)  Control  Segment  when  an  item  entry  is  made  to  the  PBD 
display. 

INVOCATION:  CALL  SBD_ITEM( DISPLAY  INDICATOR) 

b.  Input s - Inputs  to  this  module  are  specified  in  Table  3. 3*5-1 • 

c.  Process  Description  — The  control  flow  for  this  module  is  shown  in 
Figure  3. 3. 5-1.  The  PBD  Item  Processor  takes  item  entries  made  on 
the  PBD  display,  does  validity  checking  on  these  entries  and  either 
sets  appropriate  item(s)  for  later  use  by  the  cyclic  PBD  module  or 
enables  an  error  message  for  output. 

Four  item  entry  types  are  processed.  If  a power  on/off  item  entry  is 
entered,  the  power  on/off  item  is  set  on  and  the  other  power  item  is 
set  off.  The  'POWER  ON/OFF  FLAG'  is  then  set  on  to  alert  the  cyclic 
PBD  module  (SSB)  that  power  on/off  commands  need  to  be  set  on  or  off. 

The  auto  mode  item  entry  is  only  valid  if  the  PBD  control  switch  or 
the  PBD  Stop  Item  is  in  the  "stop"  position.  Its  entry  results  in 
reversing  the  setting  of  the  auto  mode  item  and  setting  the  manual 
mode  items  off.  All  manual  mode  item  entries  are  valid  if  either  the 
PBD  control  switch  or  the  PBD  STOP  ITEM  is  in  the  "stop"  position  or  any 
manual  mode  items  are  set  on.  Their  entry  results  in  setting  the  requested 
manual  mode  item  on  and  setting  the  auto  mode  item  off.  All  bypass 
switch  item  entries  are  valid  when  the  Switch  Bypass  item  is  on.  When 
the  Switch  Bypass  item  is  off,  the  only  valid  entry  is  the  Switch  By- 
pass Item  itself,  which  will  result  in  setting  the  Switch  Bypass  item 
and  the  Stop  item  to  on.  If  the  Switch  Bypass  item  is  on,  a Switch 
Bypass  item  entry  will  result  in  setting  all  bypass  switch  items  off. 

Valid  entry  of  either  the  Open,  Stop,  or  Close  item  (bypass  switch 
items)  will  result  in  setting  the  requested  item  on,  and  setting  the 
other  remaining  two  items  off.  The  power  off  item  is  set  on  and  all 
other  auto  or  manual  items  are  set  off  during  Mode  202  initialization. 

If  an  invalid  entry  is  made,  the  FMPT_CLASS5  macro  is  issued.  This 
macro  sets  a bit  in  the  Fault  Message  Parameters  Table  (FMPT)  to 
alert  a cyclic  User  Interface  (Ul)  program  that  annunciation  is  to  be 
performed. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 3.4-1. 


e. 


f. 


Module  References  - None 


Module  Type  and  Attributes 
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Type:  External  Procedure 

Attributes:  Default  (Serially  reusable  with  no  protective  mechanism). 
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g.  Template  References  - 

D INCLUDE  TEMPLATE  CDL_ANNUN 
D INCLUDE  TEMPLATE  CZ1_C0MM0N 
D INCLUDE  TEMPLATE  CSB_PBD_CMT 
D INCLUDE  TEMPLATE  DMAJ4AC 
D INCLUDE  DDG#RAM 
D INCLUDE  DMAj/MACS 


Systems  Services  Annunciation  Compool 
Systems  Services  Common  Compool 
Payload  Bay  Doors  Display  Parameters 
Systems  Services  Annunciation  Routine 
Allow  References  to  MCDS  Keyboard  Inputs 
Systems  Services  Error  Annunciation  Macro 
Replace  Statements 


h.  Error  Handling  - None 

i.  Constraints  and  Assumptions  - None 


TABLE  3. 3. 5-1  Payload  Bay  Doors  Item  Processor 


MODULE  DATA  LIST 


Q.  g 
t=i 
*=;  no 
O 

29 
>§ 
w Q 

iS 

o 

K)  Trl 

O _ 

Q ^ 

fd  >1-1 

ES 


0 

1 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1. 

Display  Indicator 

E 

I 

CALL  LIST 

D_IND 

2, 

Item  Entry  Number 

E 

I 

CRT 

ITEMJHO 

3. 

Power  On  Item 

A. 2. 11, D. 13 

0 

SSB,CRT,DL 

CSBBJPOWER J)N_OFF_ITEM$  ( 1 ) 

V93X5830X 

1. 

Power  Off  Item 

A. 2. 11, D. 13 

0 

SSB,CRT,DL 

CSBB_POWER_ON_OFF_ITEM$  ( 2 ) 

V93X5831X 

<=.. 

Auto  Mode  Item 

A. 2. 11 ,D. 13 

0 

SSB,CRT,DL 

CSBB_AUTO_MODE_ITEM 

V93X5800X 

6. 

Centerline  Latch  Group 
5-8  Item 

A. 2. 11, D. 13 

0 

SSB,CRT,DL 

CSBB_MANUAL_MODE_ITEMS$ ( k ) 

V93X5801X 

7. 

Centerline  Latch  Group 
9-12  Item 

A. 2.11 ,D. 13 

0 

SSB,CRT,DL 

CSBB _MAHUAL_MODE_ITEMS  $ { 5 ) 

V93X5802X 

8. 

Centerline  Latch  Group 
1-U  Item 

A. 2. 11 ,D. 13 

0 

SSB,CRT,DL 

CSBB_MAMUAL_MODE_ITEMS$  ( 6 ) 

V93X5803X 

9- 

Centerline  Latch  Group 
13-16  Item 

A. 2. 11 ,D. 13 

0 

SSB,CRT,DL 

CSBB_MASUAL_MODE  ITEMS$(7) 

V93X58oLx 

10. 

Eight  FWD  BKHD  Latch 
Group  Item 

A. 2. 11, D. 13 

0 

SSB,CRT,DL 

CSBB_MABUAL_MODE_ITEMS$  ( 8 ) 

V93X5810X 

11. 

Right  AFT  BKHD  Latch 
Group  Item 

A. 2. 11 ,D. 13 

0 

SSB , CRT ,DL 

CSBB _MAMJAL_MODE_ITEMS$  ( 9 ) 

V93X5811X 

12. 

Right  Door  Item 

A. 2. 11 ,D. 13 

0 

SSB,CRT,DL 

CSBB_MAHUAL_MODE_ITEMS$  ( 10 ) 

V93X5812X 

13- 

Left  FWD  BKHD  Latch 

A. 2. 11  D.13 

A 

u 

SSB , CRT ,BL 

CSBB _MAHUAL  MODE  ITEMS$(ll) 

V93X5819X 

14. 

Left  AFT  BKHD  Latch 
Group  Item 

A. 2. 11, D. 13 

0 

SSB, CRT, DL 

CSBB_HANDAL_M0DE_ITEMS$(12 ) 

V93X5820X 

15- 

Left  Door  Item 

A. 2. 11 ,D. 13 

0 

SSB, CRT, DL 

CSBB _MANUAL_MODE_ITEMS  $ ( 1 3 ) 

V93X5821X 

16. 

Power  On /Off  Flag 

A.  2. 11  ,D.  37 

0 

SSB 

CSBB_P0WEE_0S_0FF_FLAG 

17. 

Control  Switch  Position 
Indicator 

A. 2. 11, D. 17 

I 

SSB 

CSBB_C0NTR0L_SWITCH_P0S_INDIC 

18. 

Switch  Bypass  Item 

A. 2. 11 ,D. 13 

0 

SSB, CRT, DL 

CSBB_SWITCH_BYPASS_I  TEM 

V93X581LX 

19- 

PBD  OPEN  Item 

A. 2. 11, D.13 

0 

SSB, CRT, DL 

CSBB_PBD_OPEN__ITEM 

V93X5815X 

20. 

PBD  STOP  Item 

A. 2. 11, D.13 

0 

SSB, CRT, DL 

CSBB_PBD_STOP_ITEM 

793X5816X 

21. 

PBD  CLOSE  Item 

A. 2. 11, D.13 

0 

SSB, CRT, DL 

CSBB_PBD_CL0SE  ITEM 

V93X5817X  ■ 
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Figure  3.3.5-2.  Set  AUTO/MANUAL  Item 
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Figure  3. 3. 5-3.  Set  SWITCH  Item 
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3.3.6  Payload  Control 

The  Payload  Control  function  provides  up  to  four  Specialist  Functions,  and 
associated  displays,  to  control  payload  operations.  Both  discrete  and  analog 
commands  to  the  payload  and  pallet  MDM’ s are  supported. 

3 • 3 • 6 . 1 Payload  Control  Specialist  Function  Control  Segment  ( SP1_SPEC , SP2_SPEC , 

SP3_SPEC,  SP4_SPEC) 

The  Payload  Control  Specialist  Function  Control  Segment  controls  execution 
of  the  Payloa,d  Control  Process.  There  are  four  Payload  Control  Specialist  Func- 
tion Control  Segments  each  having  the  same  functional  processing  as  described 
below. 

a.  Control  Interface  - The  Payload  Control  Specialist  Function  Control 
Segment  is  SCHEDULE' d by  the  User  Interface  Sequence  Request  Pro- 
processor upon  user  request. 

Invocation:  SCHEDULE  SP1_SPEC  PRIORITY ( PRI0_SP1 ) ; 

SCHEDULE  SP2_SPEC  PRIORITY ( PRI0_SP2 ) ; 

SCHEDULE  SP3_SPEC  PRIORITY ( PRI0_SP3 ) ; 

SCHEDULE  SPl_SPEC  PRIORITY ( PRI0_SPU ) ; 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 3. 6. 1-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figure  3. 3. 6. 1-1.  The  Payload  Control  Specialist  Function  Control 
Segment  calls  the  Payload  Control  Initialization/Cleanup  module  to 
initialize  flags,  indicators  and  SPEC  controlled  display  variables. 

It  then  presents  the  Payload  Control  Process  Display  and  waits  for 
selection  of  a new  OPS,  new  SPEC,  RESUME  or  an  item  entry.  If  an 
item  entry  is  made  the  Payload  Control  module  is  called  to  process 
the  request. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 3. 6. 1-1. 


e.  Module  References  - Process 


Section  Reference 


Payload  Control  Process  3. 3.6.2  CALL 
Payload  Control  Initia-  3. 3. 6. 3 CALL 
lization/Cleanup 


f . Module  Type  and  Attributes 

Type : Program 

Attributes:  W/A 


10/16/79 
3. 3/6-2 
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g.  Template  References 


D 

INCLUDE 

TEMPLATE 

CZ1 

COMMON 

D 

INCLUDE 

TEMPLATE 

DIS_ 

"play 

D 

INCLUDE 

TEMPLATE 

DNX_BMS 

D 

INCLUDE 

TEMPLATE 

SPC 

ITEM 

D 

INCLUDE 

TEMPLATE 

SI1_ 

_CLNUP 

D 

INCLUDE 

DAG#RAM 

D 

INCLUDE 

DCG#RAM 

D 

INCLUDE 

DDG#RAM 

h.  Error  Handling  - None 


System  Services  Common  Compool 

UI  Display  Presentation  & Control 

External  Procedure 

UI  Application  Moding  & Sequencing 

External  Procedure 

Payload  Control  Process 

Payload  Control  Initialization/Cleanup 

Common  grammar  macro  set 

SPEC  Control  Segment  grammar  macro  set 

Allows  references  to  MCDS  keyboard 

inputs 


i . 


Constraints  and  Assumptions  - Payload  Control  Spec  item  numbers  must 
be  consecutive. 


TABLE  3. 3.6. 1-1  Payload  Control  Specialist  Function 
Control  Segment 


MODULE  DATA  LIST 


DESCRIPTOR 


1 Item  entry 


2 Item  No. 


Scalar  Data  Item 


UI  Scalar  value 


HAL  NAME 


SP 1_I TEMJJ  0 
SP2_ITEM_N0 
SP3_ITEM_N0 

spUjctemjfo 

SP1_DISP 

SP2_DISP 

SP3_DISP 

SPUJDISP 

SP1_ITEM_S 
SP2_ITEM_S 
SP3_ITEM_S 
SP4  ITEM  S 


SP1_DEU 

SP2_DEU 

SP'3_DEU 

SPU_DEU 

D DEU  NUMBER 
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3 . 3 . 6 . 2 Payload  Control  Process  ( SPC_ITEM ) 

The  Payload  Control  Process  outputs  the  selected  analog  or  discrete  command 
to  either  the  payload  MDM  or  pallet  MDM  (PL  MDM). 

a.  Control  Interface  - Payload  Control  is  CALL'd  ty  the  Payload  Control 
Specialist  Function  as  a result  of  a valid  item  entry. 

c 

Invocation:  CALL  SPC_ITEM  (item  No,  Data  Item,  DEU  no); 

L.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 3-6. 2-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figures  3-3. 6. 2-1  through  3*3. 6. 2-3-  When  the  item  entered  represents 
a discrete  command,  the  associated  device  address,  reset  mask  and  set 
mask  are  used  to  build  appropriate  commands.  First,  bits  within  the 
channel  indicated  are  commanded  OFF  with  a RESET  command  utilizing  the 
reset  mask.  Then,  the  set  mask  is  used  to  command  ON  bits  within  the 
selected  channel.  In  order  to  make  the  current  status  of  selected  device 
available  for  display  and/or  downlist,  the  status  of  the  MDM  is  read  via 
MDM  BITE  test  4.  This  status  is  then  set  in  the  proper  channel  status 
mask. 

When  the  item  entry  represents  an  analog  command,  the  associated  device 
address  and  scaling  coefficients  are  isolated.  The  Backward  Scaling 
module  is  called  to  convert  the  entered  value  to  analog  PCM  count  and  a 
command  is  issued  to  output  that  analog.  Values  that  are  off scale  are 
not  output  and  result  in  a Class  5 error  message  being  output. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 3. 6.2-1. 

e.  Module  References  - Process  Section  Reference 

Backward  Scaling  3. 2. 1.8  CALL(Call  List) 

f . Module  Type  and  Attributes 

Type:  External  Procedure 

Attributes : Exclusive 

g . Template  References 

D INCLUDE  TEMPLATE 
D INCLUDE  TEMPLATE 
D INCLUDE  CSAPLC 
D INCLUDE  TCSMACS 
D INCLUDE  IOMACS 


CDL__ANNUN  System  Services  Annunciation  Compool 

SBS_BACK_S GALE  Backward  Scaling 

Payload  Control  Tables  (GXT,DIT,CST,ANIT) 
Contains  TCS  I/O  Macro  Skeleton 
Contains  I/O  Macro  flags 


mm- 


YTY  of  THS 

?acf  is  POQfc* 
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Status  field  Replace  Statements 
Contains  Replace  Statements  for 
CALL  TO  DMA_MAC 

System  Service  Annunciation  Macro 
Interface  External  Procedure 

h.  Error  Handling  - None 

i.  Constraints  and  Assumptions  - 

• All  analog  outputs  are  1st  order  only. 

© Payload  Control  Spec  Item  numbers  must  be  consecutive. 


D INCLUDE  SMSTAT 
D INCLUDE  DMA#MACS 

D INCLUDE  TEMPLATE  DMA  MAC 


bb<c 


TABLE  3.3. 6.2-1  Payload  Control  Proces: 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1 

Device  address 

A.2.2U,  A. 2. 21 

0 

PL  MDM 

csps  CST  MDM$(3  to  16) 
CSPS  AHIT  MDM$(3  to  16) 

2 

Reset  mask 

A. 2. 20 

0 

PL  MDM 

CSPS_DIT_RESET 

3 

Set  mask 

■ A. 2. 20 

0 

PL  MDM 

CSPS_DIT_SET 

Channel  status  word 

A.2.2U 

0 

CRT ,DL 

CSPS__CST_CHAN 

5 

Scale  coefficients 

A. 2. 21 

0 

SBS 

CSPS  ANIT  AO 

CSPS_AHIT_A1 

6 

Offscale'  Status 

E 

L 

SPC  OFFSCALE  IND 

Indicators 

7 

Analog  value 

A. 2. 21 

0 

CSPS_AN  IT_PCM__COUNT 

8 

Backward  Scaling  Call 

E. 3. 2. 1.8 

0 

SPC  COEF  PTR 

List 

SPC  EU  VAL  . 

SPC  OFFSCALE 

SPC_PCM_VAL 

9 

Item  No. 

K 

I 

SPl-SPl 

SPC__ITEM_NO 

10 

GXT  Index 

A.2.19 

I 

CSPS_GXT 

11 

Transaction  Status 
Word  for  Bite  Test  k 

E 

L 

■ 

■ 

spc_bt4_tsw 

O 

to  3 

‘ 12 

I/O  Status  Word 

A.2.21 

0 

CSPS  CST  10 

i— < 

13 

Command  word  fields 

E 

0 

SPC  TCS  DISC  SET 
SPC  TCS  DISC  RESET 

9 0 
> <=> 

SPC  TCS  MDM  BTU 

- 0 

SP  C_TCS_ANA 

'?  y 

■ Ik 

FCOS  Data  words 

E 

L 

SPC  -DISC  RESET. DLOC 

ip 

SPC  DISC  SET. DLOC 

•L.  H 

Hi 

* 

SPC_MA.DLOC 

. — 4 ^ 

15 

TCS-IO  Device  ID 

E ! 

0 

PL  MDM 

SPC  DISC  RESET. DDEV 

SPC  DISC  SET. DDEV 

SPC  MDM  BTU.DDEV 

O 

SPC  ANA. DDEV 

O 3 

16 

TCSPF1 

E 

; I 

FCOS 

TCSPF1_DEVID 

3 

17 

TCSPF2 

E 

I 

FCOS 

TCSPF1__DEVID 

18 

Pallet  MDM1 

E 

• 

I 

FCOS 

TCSPF1JDEVID 

19 

Pallet  MDM2 

E 

I 

FCOS 

TCSPF2_DEVID 
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TABLE  3. 3. 6. 2-1  Payload  Control  Process  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

20 

EU  Value 

A.2.21 

0 

CRT 

CSPS_ANIT_EU 

21 

Data  Item 

E 

I 

CRT  • 

SPC_EU_DATA_ITEM 

22 

Device  ID 

A.2.2L,  A.2.21 

I 

CSPS  AHIT  MDM$(1  to  2) 
CSPS_CST _MT)M$(l  to  2) 

23 

Response  Word 

E 

I 

FCOS 

spc_btL_respohse 

2k 

DEU  no 

E . 

I 

SPl-SPlt 

SPCJ3EU 

25 

Set  Word 

E 

0 

FCOS 

SPC_SET_OUT 

26 

Reset  Word 

E 

0 

FCOS 

SPC_RESET_OUT 

27 

Analog  Word 

E 

0 

FCOS 

SPC_PCM_VAL 

28 

Class  5 error  msg 

FMPT 

0 

CRT 

CDLK_V92X0060X 

V92X0060X 

* 

1 
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Figure  3.3.6.2-1.  Payload  Control  Process 

Uol 
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Figure  3.3.6.2-2.  Build  Discrete  TCS-IO  Commands 
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Figure  3.3.6.2-3.  Build  Analog  TCS-IO  Command 

No  2? 
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3. 3. 6. 3 Payload  Control  Initialization/Cleanup  (SI1  CLNUP) 

The  Payload  Control  Initialization  module  initializes  all  channel  status 
words . 

a.  Control  Interface  - Payload  Control  Initialization  is  CALL'ed  by  the 
Payload  Control  Specialist  Function  Control  Segment. 

Invocation:  CALL  SI1_CLNUP  (Disp); 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3-3. 6. 3-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figure  3. 3- 6. 3-1-  MDM  BITE  TEST  4 is  used  to  determine  the  true 
state  of  all  applicable  PL  MDM  (payload  and  pallet)  discrete  channels. 
These  states  are  placed  into  the  correct  channel  status  words. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 3. 6. 3-1. 

e.  Module  References  - None 

f. .  Nfodule  Type  and  Attributes 

Type:  External  Procedure 


Attributes 

: Exclusive 

Template  References 

D INCLUDE 

CSAPLC 

Payload 

Control  Tables  (GXT,DIT,CST,ANIT) 

D INCLUDE 

TCSMACS 

Contains 

TCS  I/O  Macro- Skeleton 

D INCLUDE 

IOMACS 

Contains 

I/O  Macro  Flags 

I)  INCLUDE 

SMSTAT 

Status  field  replace  statements 

Error  Handling  - None 

i . Constraints  and  Assumptions 

0 


Payload  Control  Spec  item  numbers  must  be  consecutive. 


TABLE  3. 3. 6. 3-1.  Payload  Control  Initialization/ Cleanup  MODULE  DATA  LIST 


if 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1 

Channel  status  words 

A, 2b 

0 

CRT 

CSPS_CST_CHAN 

2 

Command  Word  Fields 

E 

0 

FCOS 

SIl_TCS_BTll 

3 

Device  ID 

A.  2. 2k 
A. 2. 21  ' 

I 

CSPS_CST_MDM$(1  to  2) 

L 

TCS-IO  Device  ID 

E 

0 

FCOS 

SI1_BTL.  ddev 

5 

TCSPF1 

E 

I 

FCOS 

TCSPF1_DEVID 

6 

TCSPF2 

E 

I 

FCOS 

TCSPF2_DEVID 

7 

Pallet  MDM1 

E 

I 

FCOS 

TCSPF1_DEVID 

8 

Pallet  MDM2 

E 

I 

FCOS 

TCSPF2_DEVID 

9 

Transaction  Status  Word 

E 

I 

SI1_TSW 

10 

I/O  Status  Word 

A.2.2L 

0 

CRT 

CSPS_CST_IO 

- 11 

DISP 

E 

I 

SP1 ,SP2 
SP3,SP4 

SI1_DISP 

12 

Range 

E 

L 

SI1_RAWGE 

13 

GXT  Index 

A. 2. 19 

I 

CSPS_GXT 

14 

Response  Word 

E 

L 

sii_btL_response 
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Figure  3.3.6.3-1.  Payload  Control  Init/Cleanup 
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3.3*7  Mass  Memory  Patch 

The  Mass  Memory  Patch  function  in  SM  OPS  2 provides  the  capability  to  modify 
mass  memory  via  the  Mass  Memory  Read/Write  SPEC  or  Uplink  (Capability  2)  for  load 
blocks  of  2048  half  words  or  less. 
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3. 3.7.1  Mass  Memory  READ/WRITE  SPEC  Control  Segment  ( VMM_MM_SPEC ) 

The  MM  READ/WRITE  (MM  R/W)  SPEC  provides  the  user  the  ability  to  patch  the 
mass  memories  through  keyboard  inputs  at  the  MODS.  A load  block  is  read  into  core 
from  mass  memory  and  portions  of  the  load  block  (up  to  39  words)  may  be  displayed. 
The  changes  may  then  be  merged  with  the  actual  data  and  the  load  block  written  out 
to  the  mass  memory.  The  checksum  is  also  displayed,  providing  the  user  greater  . 
assurance  of  accuracy.  Other  displayed  values  keep  the  user  informed  of  the  status 
of  his  request  as  well  as  any  violations  of  allowable  procedures. 

a.  Control  Interface  - The  MM  R/W  SPEC  function  will  be  activated  by 
User  Interface  upon  a user  request  for  the  SPEC.  This  SPEC  is 
valid  only  in  the  SM  2 OPS  Sequence. 

b.  Inputs  - See  Table  3. 3. 7- 1-1. 

c.  Process  Description  (Figure  3. 3. 7-1-1)  - Once  activated,  following 
initialization  of  necessary  flags,  variables,  and  buffers,  the  MM  R/W 
Display  will  be  presented.  The  program  will  be  in  the  "WAIT"  state 
until  an  ITEM  is  entered.  Receipt  of  Item  entries  will  result  in  the 
CALLing  of  the  MM  Item  Processor  (Section  3. 3. 7. 2). 

Upon  SPEC  termination  (by  user  request),  if  the  MM  Message  Processor 
is  active,  a WAIT  is  issued  until  it  becomes  inactive,  whereupon 
control  is  returned  to  the  CALLing  routine. 

d.  Output s - See  Table  3. 3. J. 1-1. 


e . Module  References  - VMP_ITEM_PROC : 

f . Module  Type  and  Attributes 

Type : Program 

Attributes : N/A 

g.  Template  References 


D 

INCLUDE 

TEMPLATE 

CZ1 

COMMON 

D 

INCLUDE 

TEMPLATE 

DIS~ 

PLAY 

D 

INCLUDE 

TEMPLATE 

DNX_ 

_BMS 

D 

INCLUDE 

TEMPLATE 

VMP 

ITEM  PROC 

D 

INCLUDE 

TEMPLATE 

CDP~ 

“mmjjtility 

D 

INCLUDE 

DAG#RAM 

D 

INCLUDE 

DBG#RAM 

D 

INCLUDE 

DCG#RAM 

D 

INCLUDE 

DDG#RAM 

MM  R/W  SPEC  Item  Processor 


System  Services  Common  Compool 
UI  Display  Presentation  and  Control 
and  External  Procedures 
UI  Application  Moding  and  Sequencing 
External  Procedure 
MM  R/W  Spec  Item  Processor 
MM  Utility  Compool  Containing  Buffer  1 

UI  Common  Grammar  Macro  Set 
OPS  Control  Segment  Grammar  Macro  Set 
Spec  Control  Segment  Grammar  Macro 
Set 

Allows  references  to  MCDs  keyboard 
input 
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h.  Error  Handling  - None 

i.  Constraints  and  Assumptions  - If  MM  I/O  is  in  progress  when  an  attempt 
is  made  to  terminate  the  SPEC,  the  user  may  experience  a slight  delay 
between  the  time  the  request  to  terminate  is  made  and  the  time  of  the 
actual  termination  of  the  SPEC. 


TABLE  3. 3. 7. 1-1  MM  R/W  SPEC  Control  Segment 


MODULE  DATA  LIST 


DESCRIPTOR 


Keyboard.  Function  Types 
MM  Msg  Proc  Event 


Patch  Entered  Bits 


Ready  Bits 

Patch  Input  Buffer 

MM  R/W  SPEC  Display 
Variables 


Appendix  D,  VCO  DDS 
Appendix  D,  VCO  DDS 
Appendix  D,  VCO  DDS 
Appendix  D,  VCO  DDS 


CDHV_READY_BITS 

CDHV_PTACHjREQUEST 

CDHV _ACTUAL_STAT 

CDHV_DESIRED_STAT 

CDHV_DISP_STAT 

CDHV__DISP_VIOL 

CDHV_FSWID_STAT 

CDHV_PHASE_STAT 

CDHV_LDBLK_STAT 

CDHV_OFFST_STAT 

CDHV_MJM_STAT 

CDHV_PATCHID_STAT 

CDHV_ESC_STAT 

CDHV_VER_STAT 

CDHV_CS_STAT 

CDHB  MM  SELECT 
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Figure  3.3.7.1-1.  MM  Read/Write  SPEC  Control  Segment 


A 
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3. 3. 7. l~k 


CALL 

MM  Item  Processor 
(Section  3.3. 7. 2-1 ) 
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3 . 3 . 7 • 2 Mass  Memory  R/W  SPEC  Item  Processor  ( VMP_ITEM_PROC ) 

This  module  is  called  by  the  Mass  Memory  R/W  SPEC  Control  Segment  to  trans- 
late keyboard  item  inputs  into  the  appropriate  software  action  such  as  setting  the 
proper  fields  in  the  control  words  for  the  MM  Message  Processor  and  enabling  the 
display  of  the  item  entries.  This  module  is  described  in  the  Vehicle  Checkout 
(VCO)  DDS,  Section  3. 2. 7.1. 


OF  TEE 
WOE 
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3 . 3 . 7 • 3 Mas s Memory  Me s s age  Processor  ( DMP_MM_ MSG_PR0C ) 


The  Mass  Memory  Message  Processor  processes  requests  from  the  ground  or  on 
board  (via  the  MODS  MM.  Spec  function).  It  decodes  the  messages  from  the  ground 
or  MODS  and  performs  Mass  Memory  Read  LOAD  BLOCK,  Merge  Patch  Data,  and  Write 
LOAD  BLOCK  operations.  As  such,  the  processor  provides  a mass  memory  load  and 
dump  capability.  This  module  is  described  in  the  Vehicle  Checkout  (VCO),  DDS, 
Section  3. 7.2. 2. 


REPRODUCIBIUTY  W TOI'I 
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3.3.8  Remote  Manipulator  System 

The  Remote  Manipulator  System  (RMS)  software  provides  inflight  payload 
handling  to  support  deployment,  retrieval,  and  stowage  of  payloads.  The  RMS 
software  monitors  and  controls  the  motion  of  the  mechanical  arm(s)  by: 

1.  Selecting  and  initializing  the  control  modes 

2.  Computing  arm  commands 

3.  Determining  operational  arm  status 

4.  Providing  RMS  caution  and  warning  signals 

5.  Performing  fault  detection,  and 

6.  Allowing  mission  tailoring  through  the  use  of  I-LOAD  and  mission/ 
payload-dependent  parameters . 

All  parameters  in  the  MCIU  Input/Output  (.1/0)  data  blocks  (compools)  are 
available  for  Downlist  (DL).  Therefore,  these  items  shall  not  show  DL  as 
a destination  in  the  module  data  lists  since  they  are  all  available  for  DL. 


reproducibility  of  the 
ORIGINAL  PAGE  IS  POOR 
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3 • 3 • 8 . 1 Remote  Manipulator  System  (RMS)  Specialist 
Function  Control  Segment  (RMC_SPEC) 

The  RMS  Specialist  Function  Control  Segment  (RMC)  activates  RMS 
processing  and  presents  the  RMS  SPEC  display  (09M  on  the  orbiter  CRT. 

a.  Control  Interface  - The  RMS  Control  Segment  is  SCHEDULE' d by 
the  User  Interface  (Ul)  Program  Sequence  Request  Processor 
(DMC).  Control  is  given  to  RMC  whenever  any  of  the  following 
keyboard  actions  occur: 

• SPEC  09t  is  entered 

• SPEC  09^  is  resumed 

• ITEM  entry/execute  via  SPEC  09^  is  received 

® Hew  OPS  is  selected 

• New  SPEC  is  selected 

Invocation:  SCHEDULE  RMC_SPEC  PRIORITY  (PRIOJRMC) 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 3. 8. 1-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown 
in  Figure  3. 3. 8. 1-1.  Selection  of  the  RMS  Specialist 
Function  causes  RMC  to  check  if  the  RMS  Executive  (REX)  is 
active.  If  it  is,  RMC  presents  the  RMS  SPEC  display  and  waits 
for  keyboard  input.  If  REX  is  not  active,  the  RMS  initialization 
flag  is  set,  the  FCOS  Timer  Initiated  I/O  is  scheduled,  REX  is 
SCHEDULE' d (using  the  priority,  frequency  and  phase  offset 
specified  for  REX  in  SAM  10),  and  the  RMS  SPEC  display  is 
presented.  Once  SHCEDULE'd,  REX  continues  to  execute  until  a 
ne:w  OPS  is  selected  (REX  will  continue  cycling  even  when  the 

RMS  SPEC  is  deselected  and  RMC  is  rendered  inactive). 

While  active,  RMC  monitors  for  valid  keyboard  input.  When  an 
item  entry  is  received,  pertinent  keyboard  data  (the  item 
number  and  the  item  data)  is.  stored  for  the  item  entry  processor 
(RUD),  the  item  flag  is  set  (causing  REX  to  CALL  RUD),  and  RMC 
WAITs  for  TIME__REX  (.08)  seconds.  This  WAIT  insures  that  RUD 
will  process  the  currently  stored  data  before  RMC  stores  the 
next  keyboard  data  for  RUD  to  process.  Upon  receipt  of  a new 
OPS,  new  SPEC,  or  a RESUME  keyboard  entry,  RMC  exits. 

d.  Output  - Outputs  from  this  module  are  specified  in  Table 

3. 3. 8.1-1. 

e.  Module  Reference  - 

Process  Section  Reference 


RMS  Executive 


3.  3.  8.  4 


SCHEDULE 
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f . Module  Type  and  Attributes  - 

Type:  Program 

Attributes:  N/A 

g.  Template  References  - 


D INCLUDE  TEMPLATE  CRA_TE 
D INCLUDE  TEMPLATE  REXRMS 
D INCLUDE  TEMPLATE  CZ1_C0MM0N 
D INCLUDE  TEMPLATE  DIS_PLAY 
D INCLUDE  TEMPLATE  DNX_BMS 
D INCLUDE  DAG#RAM 
D INCLUDE  DCG#RAM 
D INCLUDE  DDG#RAM 
D INCLUDE  ZPRIOTIM 

D INCLUDE  TIOMACS 
D INCLUDE  PREMACS 


Working  Compool 
RMS  Executive 

System  Services  Common  Compool 

Display  Presentation  and  Control 

Application  Moding  and  Sequencer 

Common  Grammer  Macro  Set 

SPEC  Control  Segment  Grammer  Macro  Set 

Allows  references  to  MCDS  keyboard  inputs 

Contains  REPLACE  names  for  baseline 
priorities,  phasing,  and  rates  of 
SCHEDULE' d processes 

Timer  Initiated  I/O  replaces 

Pre-initialized  I/O  macros 


h.  Error  Handling  - Other  than  standard  FCOS  recovery,  no  error 
recovery  exists  for  this  module. 


1 . 


Constraints  and  Assumptions 


• Item  entries  are  passed  from  DMC  to  RMC  one  at  a time  and 
RMC  WAlTs  T:IME_REX  (.08)  seconds  after  each  item  entry. 

Thus,  if  a multiple  keyboard  entry  of  6 items  was  input, 
each  separate  item  would  require  at  least  .08  seconds  to 
process,  resulting  in  at  least  .48  seconds  to  process  the 
complete  keyboard  entry.  If  a new  SPEC,  new  OPS  or  RESUME 
were  entered  during  this  .48  second  period,  RMC  would  finish 
processing  the  item  it  was  currently  working  on  and  the 
remaining  items  would  not  be  processed. 

0 Timer  Initiated  I/O  will  control  the  reading  of  the  MCIU 
for  RMS,  A read  will  start  and  be  completed  just  before 
each  REX  cycle  begins.  Reads  will  not  occur  in  the 
middle  of  a cycle,  even  if  REX  cycle  overruns. 


TABLE  3*3.8.!— 1 RMS  Specialist  Function  Control  Segment 


MODULE 


UI(DMC) 

UI(DMC) 

UI(DMC) 

REX 


SC  (AIB) 


LIST 


MATION 

HAL  NAME 

MM  L 

REQT. 
SYMBOL  ' 

ITEM_NO 

ITEM_I 

TTEMJ3 

D_DEU_NUMBER 

CRAB_RM8_SPEC_INIT 

CRAB_ITEM_ENTRY 

CRAV_ITEM_NO 

CRAV_ITEM  INTEGER 
CRAV_ITEM_SCALAR 

CRAV  DEU  NUM 

CZ1V_A_TSIP 

PHASE_REX 

PRIO_REX 

TIMEJREX 

*T3 

P 

OQ 
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Figure  3. 3. 8. 1-1.  RMS  Specialist  Function  Control  Segment 
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3 . 3 • 8 . 2 RMS  Item  Processor  ( RUD_KYBD ) 

The  RMS  Item  Processor  (RID)  accomplishes  initialization  of  the  RMS 
(software  in  response  to  input  from  the  RMS  Spec  display. 

a.  Control  Interface  - RUD  is  CALL'ed  by  the  RMS  Executive  (REX) 
when  RMC  indicates  that  a valid  entry  has  been  received  from 
UI. 

Invocation:  CALL  RUD_KYBD 

b.  Inputs-  Inputs  to  this  module  are  specified  in  Table  3. 3. 8. 2-1. 

c.  Process  Description  - The  control  flow  for  this  module  is 
shown  in  Figures  3. 3. 8. 2-1  through  3. 3. 8. 2-8.  RUD  processes 
item  entries  from  the  RMS  Spec  display.  An  arm  is  selected 
for  initialization  via  the  PORT  or  STBD  item  entry.  When  a 
PORT  or  STBD  item  is  executed,  RUD  updates  the  display  with  an 
asterisk  to  show  the  arm  selected.  Any  saved  data  associated 
with  the  arm  selected  is  recalled  to  the  display,  and  the  old 
display  data  not  associated  with  the  arm  selected  is  blanked. 

A valid  PL  ID  or  EE  item  entry  will  be  displayed  and  saved  for 
recall  for  the  arm  currently  selected.  - When  the  MCIU  I/O 
ON/OFF  item  is  executed,  the  MCIU  I/O  is  turned  on  or  off  to 
indicate  whether  or  not  MCIU  data  acquisition  is  to  be  accom- 
plished. An  astersik  on  the  display  denotes  whether  I/O  is  on 
or  off.  The  runaway  joint  consistency  check  (CNTL  ERR  ENA/INH) 
and  the  Soft  Stop  Limits  (SOFT  STOP  ENA/INH)  are  enabled  or 
inhibited  by  their  associated  item  entries.  Asterisks  denote 
their  status.  Valid  Auto  Sequence  ID  entries  are  displayed 
and  assigned  to  their  corresponding  RMS  auto  sequence  mode. 

RUD  accepts  and  displays  START  PT  item  entries.  This  entry 
designates  which  prestored  point  In  the  selected  auto  sequence 
will  be  used  as  the  starting  point.  While  the  Resolved  Position 
Algorithm  (RPO)  is  active,  RUD  rejects  any  OPR  CMD  MODE  item 
entries  (END  POS,  END  ATT,  PL  INIT  ID,  and  CMD  CK) . Accepted 
OPR  CMD  MODE  data  is  displayed.  RUD  SCHEDULE'S  RPO  whenever  a 
CMD  CK  item  entry  is  accepted.  If  an  illegal  entry  occurs, 

RUD  enables  the  appropriate  UI  macro  to  generate  annunciation 
on  the  message  line  - (ILLEGAL  ENTRY). 

There  is  no  Spec  cleanup  processing. 

d.  Outputs  - Output  from  this  module  are  specified  in  Table 

3- 3. 8. 2-1. 
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e.  Module  References  - 

Process  Section  Reference 

Resolved  Position  Algorithm  3. 3. 8.9  SCHEDULE 

f.  Module  Type  and  Attributes  - 

Type:  External  Procedure 

Attributes:  Default  (.serially  reusable  with  no  protective  mechanism) 

g.  Template  References  - 

D INCLUDE  TEMPLATE  CRI_LVC  , 

D INCLUDE  TEMPLATE  CRA_TE 
D INCLUDE  TEMPLATE  CDL_ANNUN 
D INCLUDE  TEMPLATE  DMA_MAC 
D INCLUDE  DMA#MACS 

D INCLUDE  ZPRIOTIM 


D INCLUDE  TEMPLATE  CRF_ASC 

h.  Error  Handling  - 

» RUD  checks  display  entries  in  case  of  input  errors.  If  a 
display  entry  is  incorrect,  an  ILLEGAL  ENTRY  message  is 
displayed  and  the  entry  is  not  processed. 

a Standard  FCOS  error  recovery  also  exists  for  this  module. 

i.  Constraints  and  Assumptions  - The  user  will  not  execute  PORT/STBD 
items  while  an  OPR  CMD  check  is  in  progress. 

If  the  ARM  and  EE  IDs  are  changed  while  RPO  is  running,  results 
on  the  RMS  control  display  may  appear  inconsistent. 


Level  C Constants  Compool 
Working  Compool 

System  Service  Annunciation  Compool 
System  Service  Annunciation  Routine 
System  Service  Error  Annunciation 
Macro  Replace  Statements 
Contains  Replace  Names  for  Baseline 
Priorities,  Phasing,  and  rates  of 
Scheduled  Processes 
Pre-stored  Auto  Sequence  Compool 


MODULE  DATA  LIST 


HAL  NAME 

MML 

REQT. 

SYMBOL 

CRAV_ITEM_NO 

CRAV_ITEM_INTEGER 

RUD_ILLEGAL_ENTRY 

CRAB_MC  IU_1 0 
RUD_CASE_NUM 
RUD  array  ITEM 

V92X3835X 

CRAB_SOFT_STOP_ENABLE 

V92X3120X 

CRAV_ARM_INIT 

V92X3830X 

CRAV_OPR_CMD_CK_INDEX 

V92X38L0X 

CRIS_PYLD_ID_VALID 

V96J6990C-995C 

CRIS_EE_ID_VALID 

V96J6988C-989C 

CRA.V_EMS_PL_ID  $ (l) 

V93J7505C 

CRAV_fiMS_PL_ID  $ (2) 

V93J7506C 

CRAV_EMS _EE_ID  $ (_l) 

V93J7507C 

CRAV_RMS_EE_ID  $ (2) 

V93J7508C 

CRFS_SEQ_LEKGTH 

CRAV _AUTO_SEQ_ID 

V93J7510C-513C 

CRAV_POR_COR_DESIRED 

RUD_MATCH 

V93J7520C-523C 

TABLE  3.3. 8-2-1  RMS  Item  Processor  (cont'd) 


MODULE  DATA  LIST 


£ 


* 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

CO 

O 

O 

20 

Auto  Seq  Start  Pt. 

A. 2. 32 

0 

RAS,  DL,  CRT 

CRAV_AUTO_SEQ_STR_PT 

V93JT550C 

35 

a n 

21 

Auto  Seq  Flag 

A.2.32 

0 

MS 

CRAB_AUTO_SEQ_FLAG 

V93X7551X 

O 

T| 

22 

SAVE  PYLD  ID 

A.  2. 32 

I 

REX 

CRAV  SAVE  PYLD  ID 

-1 

23 

DISP  PYLD  ID 

A.2.32 

0 

CRT 

• CRAV_DISP_PYLD_ID 

V92J381*5C 

3 

2k 

SAVE  EE  ID 

A.2.32 

I 

REX 

' CRAV  SAVE  EE  ID 

0 

CD 

25 

DISP  EE  ID 

A.2.32 

0 

CRT 

CRAV__DISP_EE__ID 

V92J38L6C 

*•4" 

26 

Por  Cord  Desired  Blanking 

A.2.32 

0 

CRT 

CRAV  POR  COR  DES  BM 

Word 

ex 

27 

. 

IDENT 

E 

L 

RUD__IDENT 

O 

28 

PYLD  INIT  ID 

A.2.32,  D.6U 

w/o 

RPO/RXY 

. 

CRAV__PL_IN  IT 

V93J75^1C 

to 

S' 

29. 

DISP  INIT  PYLD 

A.2.32 

0 

CRT 

CRAV_DISP_PL_INIT 

CA 

"a 

30 

PL  INIT  BLANKING  WORD 

A.2.32 

0 

CRT 

CRAV_PL_INIT_BAM 

CD 

0 

31 

OPR  CMD  CK  FLAG 

A.2.32 

w 

DL 

CRAV  OPR  CMD  CK  FLAG 

V92J3675C 

0 

32 

DEU  number 

A.2.32,  D.53 

R 

RMC 

CRAV  DEU  NUM 

a> 

33 

Arm  Init  Disp 

A. 2. 32 

0 

. 

CRT 

CRAV_ARM_IN I T_D I SP 

0 

3 

3^ 

Cons is  Flag 

A.2.32 

0 

• 

RVM,  CRT 

CRAB_CONSIS_FLAG 

V93X75lt5X 

0 

eg  5 

CD 

CD 

.. 

U)  j 

H 

O 

00  . '■ 

"N 

■ CO 

ON 

V 

ro 

-si 

1 

vo 

. 

. ........ 

■p” 

> 

O 


1l»m|| 

W 

2 


m > 
O w 

x 9 


H 

m 

X 

> 

< 

o 

z 

o 
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Figure  3. 3. 8. 2-1,  RMS 
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Figure  3. 3, 8. 2-2  Item  Processing 
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Figure  3- 3. 8. 2-3  • ARM-, INIT 


MATCH  = 

FALSE 

DO  FOR 
I = 1 to  6 
Until  Match 
= True 


Date 
Page  No 


10/16/79 

3. 3. 8. 2-9 


Figure  3. 3. 8. 2-5.  EE  ID  Select 
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Figure  3. 3. 8. 2-6,  Auto  Mode  Select 


Turn  On 
Illegal 
Entry- 
Flag 


O 

hH  hrH 

§g 

§g 

a 

'•>"  v — ■} 

o 


a 


00  o 

O H 
td  W 
H 


Figure  3 3.8.2— T OPR  CMD  Data  Processing 


Date  10/3.6/79 

Page  No.  3.3.8.2-11 


Date  10/16/79 
Page  3.3.8.2-12 

BOOK:  OFT  SM  Detailed  Design  Specification 


Figure  3.3.8. 2-8.  PYLD  INIT  PROCESS 
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3 . 3 • 8 . 3 Data  Conversion  Processor  ( RYE_CNV ) 

The  Data  Conversion  Processor  (RYE)  processes  hand  controller  signals,  joint 
rates,  joint  position,  and  converts  thermister  unit  readings  to  degrees  Fahrenheit . 
These  results  are  placed  in  the  working  compool  for  control  decision  processing. 

a.  Control  Interface  - RYE  is  CALL'ed  by  the  RMS  Executive  (REX)  at  12.5  Hz. 

Invocation:  CALL  RYE_CNV 

b.  Input s - Inputs  to  this  module  are  specified  in  Table  3. 3. 8. 3-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figures  3. 3.8. 3-1  through  3. 3. 8.3-5 • 

RYE  begins  by  performing  its  Hand  Controller  (HC)  processing  for  the 
six  component  input  signals  (X,  Y,  Z,  PITCH,  YAW,  ROLL).  A bias  value 
is  added  and  hand  controller  maximum  deflection  limit  checking  is  applied 
to  each  component.  If  the  resulting  component  value  is  within  a prede- 
fined null  deadband,  then  the  component  value  is  set  to  zero.  If  any  of 
the  HC  component  values  are  not  within  their  respective  null  deadband 
limits,  then  the  HC  NULL  flag  is  turned  OFF. 

If  an  arm  has  been  selected,  joint  rate  processing  is  performed  for 
each  joint.  First,  the  smoothing  factors  K1  and  K2  are  calculated. 

Next,  the  selected  arm's  payload  dependent  maximum  joint  rate  limits 
are  selected  for  use  by  the  RMS  software  for  the  current  cycle.  The 
filtered  motor  rates  are  computed  using  the  smoothing  factors  K1  and 
K2,  the  unfiltered  motor  rate  a.nd  the  filtered  motor  rate  from  the 
last  pass.  The  filtered  motor  rates  along  with  the  joint  gear  ratios 
are  then  used  to  compute  the  joint  rates.  The  filtered  motor  rates 
are  then  stored  to  be  used  as  last  pass  rates  in  the  next  execution. 

If  a.n  arm  has  been  selected,  joint  position  processing  is  performed 
for  each  joint.  The  first  five  joints  are  limited  to  between  -l80 
and  +180  and  the  sixth  joint  is  limited  from  -150  to  +L50. 

Next,  each  new  temperature  thermistor  reading  for  a valid  arm  is  con- 
verted to  degrees  Fahrenheit  for  temperature  limit  checking  in  RIT  and 
display  in  RDD.  Each  temperature,  as  calculated,  is  stored  in  an  array 
of  LED  and  ABE  temperatures. 

At  this  point,  RYE  exits.  There  is  no  SPEC  initialization  or  cleanup 
processing. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 3.8. 3-1. 

e.  Module  References  - None 
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f . Module  Type  and  Attributes  - 
Type:  External  Procedure 

Attributes':.-  Default  (serially  reusable  with  no  protective  mechanism) 
S • Template  References  - 

D INCLUDE  TEMPLATE  CRIJLVC  Level  C Constants  Compool 

D INCLUDE  TEMPLATE  CRA_TE  Working  Compool 

D INCLUDE  TEMPLATE  CRDjCIL  Constants  and  I-Load  Compool 

D INCLUDE  TEMPLATE  CRC_C0T  RMS  Constants  Table 

h.  Error  Handling  Other  than  standard  FCOS  recovery,  no  error  recovery 
exists  for  this  module. 

i.  Constraints  and  Assumptions  - 

The  TM  SPEC  input  wrist  roll  range  is  reset  to  zero  by  -RMS  after 
RMS  takes  the  actual  input  value  for  use  by  the  RMS  software.  It 
is  assumed  that  the  only  values  input  for  wrist  roll  range  are  one 
through  six  (l-6).  Therefore,  no  validity  checking  is  done. 


& 


TABLE  3. 3*8.3-!  Data  Conversion  Processor  MODULE  DATA  LiST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1 . 

HC  (scaled  HC  components'' 

A. 2. 32 

I 

ROD 

CEA  V_HC_COMP_SCALE 

2 

MCIU  Frame  ID  Change 

A. 2. 32 

I 

RQC 

CRAV  MCIU  FRAME  ID  CHANGE 

V92J3905C 

3 

Unfiltered  Motor  Rates 

A. 2. 32 

I 

RCD 

CRAV_MOT_RATE_RAW 

It 

Joint  Angle  scale 

A. 2. 32 

I 

RCD 

2EAV_JA_SCALE 

5 

Selected  PYLD  index 

A. 2. 32 

I 

RCD 

CRAV_PYLD_ID_ACT 

-6 

Arm  select 

A. 2. 32 

I 

RCD 

CRAV_ARM_SEL 

7 

Temp  counter 

A. 2. 32 

I 

RCD 

CRAV _RIT_TEMP_CTR 

8 

Therm  data 

A. 2. 32 

T 

RCD 

CRAV_PS_TEMP_DATA 

9 

POET/STBD  temp  ID 

A. 2. 32Q 

I 

RCD 

CRAV  PS  TEMP  ID 

rrj 

10. 

Sensor  ID 

A. 2. 32-^ 

ry 

I 

RCD 

CRAV_SENS0R_ID 

(Translational  hand 

cp 

11 

A. 2. 32  ' - 

< } 

D 

RJS,  DL 

CRAV  COi©  THC  SIG 

Y92H31250-127C 

controller  commands ) 

THC  SIG 

cj 

12 

(Rotational  hand 

A. 2. 32 

O 

0 

RJS , DL 

CRAV  CORD  RHC  SIG 

792H3130C-132C 

controller  commands) 

*— 

RHC  SIG 

13 

HC  null  flag 

a. 2. 32 

r“4 

0 

RWP,  RQC,  RJS,  DL 

CRAB_HCJJULL 

^92X312 IX 

Ik 

- ►-3 

Filtered  Motor  Rates 

A. 2. 32 

, ►< 

0 

RVM 

CRAV _MOT__RATE  FILT 

T92U3U36C-LL1C 

15 

Maximum  joint  rate 

A. 2. 32 

0 

RRP,  RFP,  RSC 

CRAV  JNTJRATE  LIM 

' 

JRL  MAX 

limits 

J 

1 6 

Raw  joint  rates 

A. 2. 32 

.i  a 

0 

RVM 

CRAV  JAR  RAW 

792E31*10C-la5C 

: f*“ “j 

17 

Actual  joint  rates 

A. 2. 32 

0 

RSC,  RWP,  RQC, 

CRAV  JAR  ATL 

792R3310C-315C 

18 

(Joint  Rates) 

RTV,  DL 

Actual  joint  angles 

A. 2. 32 

0 

RSC,  RWP,  RBM.  RDD, 

CRAV  JA  ATL 

V92H3300C-305C 

(Joi-nt  Angles) 

RKG,  RFP,  RRP,  DL, 
RVM 

: ‘ 

19- 

Therm  temp 

A. 2. 32 

0 

HIT,  RDD 

■ 

CRAV_THERM_TEMP 

792T3710C-716C 

V92T3720C-724C 

792T3730C-736C 

792T37l*0C-7!*!*C 

20 

Null  flag 

s 

L 

RYE_NULL_FLAG 

21 

K1 

L 

RYE_K1 
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TABLE  3. 3-8. 3-1  Data  Conversion  Processor  (contTd) 


MODULE  DATA  LIST 


* 

'ov 


•# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

22 

K2 

E 

L 

RYEJC2  . . 

23 

Motor  rates  last  pass 

E 

L 

RYE_MOT_RATE_PAST 

2 k 

XZI 

E 

L 

RYEJCZI 

25 

WRH_BMGE 

A. 2. 32 

I/O 

• 

RYE/RYE 

CRAVJWRR_RANGE 

WRR  RANGE 

26 

TD 

.E 

L 

RYE_TD 

2T 

RT 

E- 

L 

RYE_RT 

28 

LNTEMP 

E 

L 

RYE_LNTEMP 

29 

TK 

E 

L 

• ■ ' 

RYE_TK 

30 

Hand  controller  biases 

A. 2- 33 

Z 

CRDS__HC_BIAS 

V98U5163C-165C 

V98U5119C^121C 

31 

A.2.33 

CRDK_HC_MAX_DEF 

deflection 

. 32 

Hand  controller  null 
deadband 

A. 2. 33 

Z 

CRDK_HC_NULL__DB 

33 

Tach  time 

A. 2.  37 

R 

STM 

CRSS_TACH_TIME 

V96WL913C 

34 

Tach  gain 

A. 2.37 

R 

SOM 

CRSS_TACH_GAIN 

V96ul912C 

: TBD 

. 

TBD 

35 

Joint  angle  rate  limit 
for  selected  payload 

A. 2. 31 

Z 

CRISJPL_JHT_RATE_LIM_OOARSE 

V98U5200C- 5229° 

V96R503ec- 

V96R5035C 

JRL_PL_ 

COARSE 

36 

Radians  to  degrees 
conversion  factor  (17/180 

A.2.33 
) i 

Z 

v CRDK_RTD 

RTD 

to 

to 

cc 

to 

I 


\ 
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TABLE  3. 3 .8.3-1  Data  Conversion  Processor  (cont'd) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

-SOURCE/DESTI  NATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

37 

Joint  gear  ratio 

A. 2. 33 

z 

CRDK_JNT_GEAH_RATIO 

: 

38 

Joint  bias 

A. 2. 33 

z 

CRDS_JNT_BIAS 

l?98U5107C-112C 

/98D5128C-133C 

39 

Maximum  value  of* 

A. 2. 33 

z 

:rdk  td  MAX 

TD  MAX 

Lo 

thermister  data 

O Pi 

Resistance  constant 

A.2.33 

z 

to  M 
‘it1 

2 td 

2RDK  SER  RES 

SER  RES 

in  temp,  calculation 

kl 

Resistance  constant 

A.2.33 

z 

9 O 
^ cl 

TEMP  RES 

in  temp,  calculation 

IRDK_TEMP_RES 

h2 

0-order  coefficient 

A.2.33 

z 

' o. 

E>  i— H 

:RDK  TEMP  COT  COEF  A 

A 

for  temp . conversion 

^3 

lst-order  coefficient 

A.2.33 

z 

", 

:RDK  TEMP  COT  COEF  B 

B 

for  temp,  conversion 

kk 

3rd-order  coefficient 
for  temp,  conversion 

A.2.33 

z 

0 

:rdk_temp_cot_coef_c 

C 

\5 

Kelvin  to  Fahrenheit 

A.2.33 

z 

5 

3 >-3 

CRDK  K TO  FI 

K TO  FI 

conversion  constant  ffl 

j a 

h6 

a 

Kelvin  to  Fahrenheit 

A.2.33 

z 

CRDK  K TO  F2 

K TQ  F2 

conversion  constant  #2 

1»7 

Wr  to  EE  Angle 

A.  2. 32 

0 

RKG 

CRAVWR  TO  EE  ANGLE 

Wr'TO 

18 

EE  Angle 

Wr  to  EE  Angle  Arm 

A.2.33 

z 

CRDS  WR  TO  EE  ANGLE  ARM 

1*9 

THC 

E 

L 

RYE  COND  THC  SIG 

50 

RHC 

L 

RYE  COm  RHC  SIG 

V96H1997C 

31 

TM  WRR  RANGE 

A.2.3T 

R 

STM 

CRSS  TM  WRR  RANGE 

V96HU998C 
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Figure  3 .3. 8. 3-1.  Data  Conversion  Processor 
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3.3.8.3- 


Figure  3. 3. 8. 3-3.  Joint  Rate  Control  Processing 
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Figure  3.3.8.3-k-  Joint  Position  Control  Processing 
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Figure  3. 3* 8. 3-5.  Fahrenheit  Temperature  Processing 
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3. 3. 8, 4 RMS  Executive  ( REX_RMSEXEC ) 


The  RMS  Executive  (REX)  provides  I/O  management  and  configuration  control  for 
the  RMS  software  system. 

a.  Control  Interface  - The  RMS  Executive  is  SCHEDULE' d by  the  RMS  Specialist 
Function  Control  Segment  (RMC)  to  execute  at  12. 5Hz, . REX  continues  to 
execute  until  a new  OPS  is  selected. 

Invocation:  SCHEDULE_REX_RMSEXEC  AT  PHASE JREX  PRIORITY 

(PRIO_REX) , REPEAT  EVERY  TIME_REX; 

(Reference  SAM  10) 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 3. 8. 4-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figures  3. 3. 8.4-1  through  3.3-8,4-15.  The  RMS  Executive  controls 
6 basic  functions : 

1.  First  pass  initialization 

2.  Item  input  processing 

3.  MCIU  input  and  error  control 

4.  Configuration  validation  and  control 

5.  Function  sequencing 

6.  MCIU  output 

The  first  time  REX  is  entered  softer  being  scheduled,  first  pass  initiali- 
zation is  done. 

Item  input  processing  is  done  with  a CALL  to  RMS  Item  Processor  (RUD) 
when  a keyboard  input  is  received  by  RMS  Specialist  Function  Control 
Segment  (RMC). 

The  configuration  item  contains  the  current  RMS  software  configuration. 
Configuration  request  is  set  when  a different  configuration  is  required 
or  when  one  of  the  non-requested  configurations  (SUSPEND,  TEMP,  or  IDLE) 
is  required  (even  if  the  software  is  already  in  that  configuration). 

The  variable,  configuration' request , is  always  initialized  to  NONE.  It 
changes  only  when  the  operator  requests  a new  configuration  or  if  any 
condition  exists  that  requires  the  SUSPEND,  TEMP,  or  IDLE  configuration. 

The  MCIU  I/O  flag  which  determines  the  I/O  status  (ON  or  OFF)  on  the 
RMS  Control  Display  is  tested.  Whenever  the  I/O  is  OFF  the  RMS  software 
is  to  be  in  the  SUSPEND  configuration. 

When  I/O  is  ON,  REX  CALL'S  the  Input  Processing  and  Configuration  Determi 
nation  Module  (RQC).  RQC  performs  input  error  processing  and  performs 
configuration  determination. 
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REX  CALL'S  the  Configuration  Initialization  Module  (RXY)  when  the  MCIU 
input  is  valid  and  the  requested  configuration  is  different  from  the 
current  configuration,  or  the  requested  configuration  is  SUSPEND,  SINGLE, 
MANUAL,  or  AUTO,  and  the  requested  configuration  cannot  he  equal  to  NONE. 

The  configuration  state  is  updated,  configuration  entry  unique  processing 
is  performed,  and  standard  reconfiguration  initialization  is  also  done. 

When  MCIU  input  is  valid  and  the  software  is  not  in  the  SUSPEND  configu- 
ration, REX  CALL'S  the  Position  Hold  Checks  Module  (RWP),  performs  function 
sequencing,  and  WRITE's  to  the  MCIU. 

Function  sequencing  is  accomplished  via  a dispatcher  and  a dispatcher 
table  for  the  current  configuration.  The  dispatcher  issues  CALL'S  to 
the  modules  required  for  the  current  configuration.  The  dispatcher 
tables  are  specified  in  Tables  3. 3. 8. 4-2  through  3. 3. 8. 4-6  and  contain 
frequency,  phasing,  and  active/inactive  status  for  each  module. 

REX  cleanup  processing  consists  of  saving  last  pass  flags. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3. 3. 8. 4-1. 

e.  Module  References  - 


Process 

Section 

Reference 

RMS  Item  Processor  (RUD) 

3. 3. 8. 2 

CALL 

Temperature  Processor  (RIT) 

3.3.8.15 

CALL 

Dedicated  Display  (RDD) 

3.3.8.17 

CALL 

Kinematic  Data  Generator  (RKG) 

3. 3. 8. 6 

CALL 

Health  Monitor  (RHM) 

3.3.8.14 

CALL 

Total  Velocity  (RTV) 

3.3.8.12 

CALL 

Encoder  Function  (RNC) 

3.3.8.16 

CALL 

Hand  Controller  (RJS) 

3. 3. 8. 8 

CALL 

Resolved  Rate  Processor  (RRP) 1 

3.3.8.11 

CALL 

Automatic  Sequence  Processor  (RAS) 

3.3.8.10 

CALL 

Position  Hold  (RFP) 

3.3.8.13 

CALL 

Single  Joint  Control  (RSC) 

3. 3.8.7 

CALL 

Input  Processing  and  Configuration 
Determination  (RQC) 

3.3.8.18 

CALL 

Configuration  Initialization  (RXY) 

3.3.8.19 

CALL 

Position  Hold  Checks  (RWP) 

3.3.8.20 

CALL 

f .  Module  Type  and  Attributes 

Type : Program 

Attributes:  N/A 
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Template  References 


D 

INCLUDE 

TEMPLATE 

CRA  TE 

Working  Compool 

D 

INCLUDE 

TEMPLATE 

CRI  LVC 

Level  C Compool 

D 

INCLUDE 

TEMPLATE 

CRT  DIS 

Dispatcher  Compool 

D 

INCLUDE 

TEMPLATE 

CRE  MCO 

Output  Compool 

D 

INCLUDE 

TEMPLATE 

RKGKIN 

RKG 

D 

INCLUDE 

TEMPLATE 

RJSHAN 

RJS 

D 

INCLUDE 

TEMPLATE 

RASAUT 

RAS 

D 

INCLUDE 

TEMPLATE 

RRPRRA 

RRP 

D 

INCLUDE 

TEMPLATE 

RFPPOS 

RFP 

D 

INCLUDE 

TEMPLATE 

RSCSIN 

RSC 

D 

INCLUDE 

TEMPLATE 

RHMHLT 

RHM 

D 

INCLUDE 

TEMPLATE 

RTVTOT 

RTV 

D 

INCLUDE 

TEMPLATE 

RDDDDI 

RDD 

D 

INCLUDE 

TEMPLATE 

RNCENC 

RNC 

D 

INCLUDE 

TEMPLATE 

RITTEM 

RIT 

D 

INCLUDE 

TEMPLATE 

RUDKYB 

RUD 

D 

INCLUDE 

TEMPLATE 

RQCIPC 

RQC 

D 

INCLUDE 

TEMPLATE 

RXYCIN 

RXY 

D 

INCLUDE 

TEMPLATE 

RWPPHC 

RWP 

D 

INCLUDE 

TEMPLATE 

CGE  DISPATCHER 

Contains  code  for  hybrid 
dispatcher 

D 

INCLUDE 

GEDISP 

Contains  integer  value  used 
by  hybrid  dispatcher  to  index 
through  dispatcher  table 

D 

INCLUDE 

PREMACS 

Pre-initialized  I/O  macros 

D 

INCLUDE 

IOMACS 

I/O  Macro  Replaces 

h.  Error  Handling  - Other  than  standard  FCOS  recovery,  no  error  recovery 
exists  for  this  module. 

i . Constraints  and  Assumptions 


The  minimum  time  for  FCOS  to  go  from  the  end  of  an  I/O  request 
to  the  start  of  an  I/O  request  is  600  microseconds. 


**-/ li  s 


TABLE  3.3-8.U-1.  RMS  Executive  ' MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

03 

W 

0 

1 

Configuration  Request 

A. 2. 32 

I/O  . 

RQC/RXY' 

CRAV_CONFIG_REQ 

•» 

2 

SMS  SPEC  Init  Flag 

A. 2. 32,  D.51 

’ W/R 

REX,  SMC/REX  1 

CRAB_RMS_SPEC_INIT 

0 

”T! 

3 

Item  Entry  Flag  ' 

A. 2. 32,  D.52 

•W/R 

REX,  EMC /REX 

CRAB  ITEM  ENTRY 

H 

</» 

1* 

.MCIU  I/O  Flag 

A. 2. 32 

I/O 

RXY,  RUD/CRT, 

CRAB_MCIU_IO 

V92X3835X 

s 

5 

MCIU  Frame  Identifier 
change 

A.2.31 

I 

BQC, 

CRAV_MCIU_FRAME  ID  CHANGE 

V92J3905C. 

o 

. (0 
H” 
0* 

<S" 

0- 

6 

Configuration 

A. 2. 32 

-I/O 

RXY/DL,  RQC,  RWP 

CRAV_CONFIG  • '• 

V92U3100C  r 

7 

MCIU  I/O  Last  Pass  Flag 

A. 2. 32 

0 

RQC 

CRAB_MC  IU__I 0_0N_0FF_LP 

8 

Arm  Select  Index 

A.  2.  32 

I 

RCD 

CRAV_ARM_SEL 

CD 

9 

Arm  Select  Index  Last 

A. 2. 32 

• o 

RQC,  RXY 

CRAV_ARM_SEL_PAST 

Hi 

S' 

f 

Control  Mode  Enter 

3 

10 

•A. 2.  32 

I 

RCD 

CRAB  CONTROL  MODE  ENTER 

GO 

T3 

Discrete 

— 

CD 

O 

11 

Control  Mode  Enter 

A.  2. 32 

0 

RQC 

CRAB  CONTROL  MODE  ENTER  PAST 

Discrete  Last  Pass 

. 

as 

12 

I/O  Error  Counter 

A..  2. 32 

I 

RXY,  RQC 

CRAV  10' ERROR  COUNT 

0 

13 

Dispatcher  Table  Active 
Bits 

A. 2. 36 

. I 

RWP 

CRTD_DI SPATCH_TBL . FREQ 

3 

(RHP)  - AUTO 

$ L3b ; )■ 

(RFP)  - AUTO 

$ C35 ; ) 

(RFP ) - IDLE 

$(  6 ; ) 

(RRP)  - MANUAL 

$(.21;) 

(RFP)  - MANUAL 

$(.25; ) 

Date 

Rev 

Page 

lL 

Dispatcher  Pointer  Saved 

A.  2.  32 

• f I 

, 'kxy 

CRAV_DISPATCHER_PO  INTER_SAVED 

15 

Save  PYLD  ID 

A. 2, 32 

.0 

RUD 

CRAY1 SAVE  PYLD  ID 

. . w 

16 

Save  EE  ID 

A. 2.  32 

, 0 

RUD 

CRAV  SAVE  EE  ID 

s 

■ “ > 

IT 

j-  ON 

Valia  PYLD  ID 

A. 2. 31 

z 

CRIS  YPYLD_ID_VALID$ (1 ) 

V96J6990C 

. -t-  -J 

vo 

18 

Valid  EE  ID 

A. 2. 31 

• z 

CRIS_EE_ID_VALID$ ( 1 ) 

V96J6988C 

> 

o 


iii'iiii 


r z 
m > 

O w 
3D 


> 

< 

O 

z 

o 


> 

X 


2 

w 


m 

o 


% 


SD 


-s 


TABLE  3. 3. 8.1-1  RMS  Executive  {cont'&i 


MODULE  DATA  LIST 


19  Mode  Switch  Index 


DESCRIPTOR 


SOU  RCE/DESTI  NATION 


HAL  NAME 


CRAY  MODE  SWITCH  IHDEX 


REQT. 

SYMBOL 


Sg  ll'U'IJ 

s HI 

Cr>  HimiH 

c lilillli 


Mode  Switch  Index  Last 
Pass 


CRAV_MODE_SWITC  H_INDEX_LAST_ 
PASS 


21  Vernier  Scaling  Req 

22  Vernier  Scaling  Past 


RJS,  RVM 


CRAB  VERN  RATE_REQ 


CRAB  VERN  SCALE  PAST 


23  Rate  Hold  Request  Last 
Pass 

2k  Rate  Hold  Request 


25  PL  Capture  Past 

2 6 PYLD  Captured 


CRAB  RATE  HOLD  REQ 


CRAB  PL  CAPTURE  PAST 


CRAB  PYLD  CAP 


V92X310UX 


33  O 1 

“ to  Q)  m 


i 
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Function 

Rate 

Phase 

Active 

Frequency 

Case  Number 

Temperature  Monitor  (RIT) 

12.5 

1 

0 

1 

8 

Dedicated  Display  (RDD) 

12.5 

1 

0 

1 

10 

Encoder  Function  (RNC) 

12.5 

1 

0 

1 

11 

End  of  Table 

0 

0 

0 

. i 

Temperature  Dispatcher  Table 


Table  3. 3. 8.4-2 
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Function 

Rate 

Phase 

Active 

■1 

Frequency  ! 

Case  Number 

Kinematic  Data  Generator  (RKG) 

12.5 

1 

0 

i 

1 

Position  Hold  (RFP) 

12.5 

1 

1 OR  0 

i 

5 

Health  Monitor  (RHM) 

T2.5 

1 

0 

i 

7 

Temperature  Monitor  (RIT) 

12.5 

1 

0 

i 

8 

Total  Velocity  (RTV ) 

12.5 

1 

0 

i 

9 

Dedicated  Display  (RDD) 

12.5 

1 

0 

i 

10 

Encoder  Function  (RNC) 

12.5 

1 

0 

i 

11 

End  of  Table  Entry 

0 

0 

0 

Idle  Dispatcher  Table 
Table  3.3r8.U-3 
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Function 

Rate 

Phase 

Active 

Frequency 

Case  Number 

Kinematic  Data  Generator  (RKG) 

12.5 

1 

0 

1 

1 

Hand  Controller  (RJS) 

12.5 

1 

0 

1 

2 

Resolved  Rate  Algorithm  (RRP) 

12.5 

1 

0 or  1 

k 

1 

4 

^Position  Hold  (RFP) 

;12.5 

1 

0 or  1 

1 ' 

5 

Health  Monitor  (RHM) 

12.5 

1 

0 

1 

7 

Temperature  Monitor  (RIT) 

12.5 

1 

0 

1 

8 

Total  Velocity  (RTV) 

12.5 

1 

0 

1 :- 

Pf'  9 ' ' 

Dedicated  Display  (RDD) 

12.5 

1 

0 

1 

10  ' 

Encoder  Function  (RNC) 

12.5 

1 

0 

1 

11  ’ 

End  of  Table  Entry 

0 

0 

0 

Manual  Dispatcher  Table 
Table  3.3.8.U-4 

^Mutually  Exclusive  Modules 
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Function 

Rate 

Phase 

Active 

Frequency 

Case  Number 

Kinematic  Data  Generator  (RKG) 

12.5 

1 

0 

1 

1 

Auto  Sequence  Processor  (RAS) 

12.5 

1 

0 

1 

3 

Resolved  Rate  Algorithm  (RRP) 

12.5 

1 

1 or  0 

1 

4 

Position  Hold  (RFP) 

12.5 

1 

0 or  1 

1 

5 

Health  Monitor  (RHM) 

12.5 

1 

0 

1 

T 

Temperature  Monitor  (RIT) 

12.5 

1 

0 

1 

8 

Total  Velocity  (RTV) 

12.5 

1 

0 

1 

9 

Dedicated  Display  (RDP) 

12.5 

1 

0 

1 

10 

Encoder  Function  (RNC) 

12.5 

1 

0 

1 

11 

End  of  Table  Entry 

0 

0 

0 

Auto  Dispatcher  Table 
Table  3-3. 8. 4-5 


*Mutually  Exclusive  Modules 
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Function 

Rate 

Phase 

Active 

Frequency 

Case  Number 

Kinematic  Data  Generator  (RKG) 

12.5 

1 

0 

1 

.1 

Position  Hold  (RFP) 

12.5 

1 

0 

1 

5 

Single  Joint  Control  (RSC) 

12.5 

1 

0 

1 

6 

Health  Monitor  (RHM) 

12.5 

1 

0 

1 

7 

Temperature  Monitor  (RIT) 

12.5 

1 

0 

1 

8 

Total  Velocity  (RTV) 

12.5 

1 

0 

1 

9 

Dedicated  Display  (RDD) 

12.5 

1 

0 

1 

10 

Encoder  Function  (RNC) 

12.5 

1 

0 

1 

11 

End  of  Table  Entry 

0 

0 

0 

Single  Dispatcher  Table 
Table  3. 3. 8. 4-6 
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IF 

RMS  SPEC 

In it  Flag  « ON 


Perform 
First  Pass 
Initialization  ! 
(Fig.  3.3.8. 
4-2) 


CALL  RUD 

“■■■■' (RMS  Item  Pro- 

IF  XtHEN  eessor)  (Sec. 

Item  Entry  Flag  y— 3. 3. 8. 2) 

= ON  / 


Configuration 
Request 
= 0 


Item  Entry 
Flag  = 

OFF 


Value 

Configuration 

0 

None 

1 

Suspend 

2 

Temp 

3 

Idle 

k 

Single  • 

5 

Manual 

6 

Auto 

IF 

MCIU  I/O 
Flag  = OFF 


THEN  Configuration 
Request 

- 1 • • • 


CALL  RQC 
(Input  Process - 
, ing  and  config- 
uration deter- 
mination) (Sec  . 
3.3.8.18) 


IF  Config  Req.\ 

= 1 or  (MCIU  FR.\ 

ID  Change  i 0 \ THB 

AND  I/O  Error  / 

Count  =0)  / 

IF  Configuration  Request  \ 
= 1 or  Configuration  \ 
Request^  4 or  (Configuration 
Request  ^ 0 and  Configura-  i 
tion  Request  ^ Configura-  / 
tion)  / 

Perform 
Save  Last 

Pass  Flags.  . 
iFis.  3.3.8.1i-5 

IF  \ 

Configuration  y 

.>jk„  / 

CALL  RXY 
( Conf igurat ion 
Initialization) 
(Sec.  3.3.8.19) 


CALL  RWP 
(Position  Hold 
Checks ) (Sec . 
3.3.8.20) 


Perform 
Di spatcher 
(Function  Se- 
quencing) (Fig. 

3. 3-8. 4-3) 


WRITE  To 

MCIU  From  Output 

Buffer 


Figure  3. 3. 8. 4-1.  RMS  Executive 


^53 


Date 

Page 


REPRODUCIBILITY 

ORIGINAL  PAG L fG 


OF  THE 
POOR 
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3.3.8.4-t13 


Figure  3. 3. 8. 4-2.  First  Pass  Initialization 


'Figure  3. 3.8. 4-3.  Dispatcher 


Dispatcher 
Pointer  = 

Saved  Dispatcher 
Table  Pointer 


DO  WHILE 
True 


Phase 

Count  | 

= Phase  ! 

[ Count 

- 1 

i 

ii 

— 

Phase 

Count 

< o 



1 

.THEN 


IF 

Frequency  < 0 


Update  Pointer 
To  Point  To 
Next  Entry 
In  Table 


*NOTE:  The  active/inactive  bit  is  the  high - 
order  bit  of  frequency.  If  active  bit 
is  set  then  frequency  is  less  than 
zero  and  the  module  is  not  called. 


THEN 

\ 

II 

Frequency  = 0 
/ 

Phase  Count 
= Frequency 
- Max  Neg 
Number 

ELSE 

Phase 
Count  = 
Frequency 

Perform 
CALLS  On 
Case  Number 
(Fig. 3. 3. 8. 4-  4) 

i THEI 

PHASE 
Count  = 1 

r 

Exit 

Dispatcher 


) 
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Figure  3. 3. 8. 4-5-  Save  Last  Pass  Flags 


/V.5  / 
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3 • 3 . 8 . 5 Manipulator  Controller  Interface  Unit  (MCIU)  Decoder  (ROD  DCQDE) 

The  MCIU  Output  Decoder  (RCD ) converts  MCIU  output  data  to  a format  that  is 
readily  usable  by  the  RMS  software.  The  results  of  these  operations  (biasing, 
scaling,  data  conversions,  integerizing)  are  stored  fn  the  working  compool. 

a.  Control  Interface  - RCD  is  CALL'ed  by  the  RMS  Executive  (REX)  at  12.5  Hz. 

Invocation:  CALI  RCD_DCODE 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 3. 8. 5-1. 

c.  Process  Description  - The  contrql  flow  for  this  module  is  shown  in 
Figures  3. 3. 8. 5-1  through  3. 3.8. 5-8. 

RCD  begins  processing  by  unpacking  required  dipcretes  into  boolean  form 
(Tpble  3. 3. 8. 5-2).  When  switch  indexing  is  performed,  the  mode  switch 
parameter  switch,  and  joint  select  switch  are  integerized  to  optimize 
memory  usage.  Single  direct  drive  positive/negative,  auto  sequence 
proceed/stop,  capture/release  command,  rigidize/derigidize  command,  EE 
auto/manual,  arm  select  index  and  EE  rigidized/derigidized  discretes 
are  also  integerized.  RCD  then  sets  the  selected  payload  and  EE  indices 
to  designate  the  payload  and  IE  data  to  be  used  by  RMS  software  based 
on  the  state  of  the  arm  select  indicator  and  t)he  currently  assigned 
payload  and  EE  IDs. 

Pointers  to  the  thermistor  data  gathered  from  the  port  and  starboard 
arms  are  processed  for  use  by  the  Data  Conversion  Processor  (RYE),  Section 
3. 3. 8. 3.  During  each  cycle,  a different  subset  of  the  total  set  of 
thermistor  data  is  received.  This  subset  contains  up  to  four  of  the  most 
recent  samples  which  are  screened  for  temperature  data,  storing  their 
compool  storage  ID  and  display  storage  ID  in  the  working  compool. 

RCD  next  converts  the  returned  rate  demand  identifier,  the  hand  controller 
raw  signals,  the  joint  encoder  raw  signals,  and  the  raw  tach  signals  into 
scalar  format  for  further  processing.  Finally,  RCD  takes  display  data 
(Table  3. 3. 8. 5-3)  from  the  input  compool  and  places  it  ip  the  working 
compool. 

At  this  point,  RCD  exits.  There  is  no  SPEC  Initialization  or  cleanup 
processing. 

d.  Outputs  - Outputs  from  this  module  are  specified  ip  Table  3. 3. 8. 5-1. 

e.  Module  References  - Rone 
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Date : 
Page: 
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3. 3. 8. 5-2 


f . 


h. 


i . 


Module  Type  and  Attributes  - r ' ■ ‘ -'0 

Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism) 

Template  References  - 

D INCLUDE  TEMPLATE  CRB_MCI  Input  Compool 

D INCLUDE  TEMPLATE  CRA__TE  Working  Compool 

Error  Handling  - Other  than  standard  FCOS  recovery,  no  error  recovery 
exists  for  this  module. 

Constraints  and  Assumptions  - None 


TABLE  3.3.8. 5-1.  Decoder  Function  MODULI  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1 

D & C communication 

A. 2. 30 

R 

' 

. 

MCIU 

CRBB  DC  MCIU  COMM 

V5UX2Q03J 

failure  discrete 

- 

2 

Joint  tachometer  failure 

A. 2. 30 

R 

MCIU 

CRBBTACH  FAIL 

V5!*X2202J 

•discretes 

- 

; 

. 

V5kX2302J 

V5>(X2ll02J 

V5>iX25C2J 

V5LX2602J 

’/5>»X2702J 

- 

3 

Vernier  rate  select 
discrete 

A..2.30 

R 

MCIU 

CRBBJTERNIERJ?ATE_REQ 

VT2K3027J 

h 

Rate  hold  select 

A. 2.30 

R 

MCIU 

CRBB  RATE  HOLD  REQ 

V72K3028J 

discrete 

5 

Control  mode  enter 
discrete  . 

A..  2.30 

R 

MCIU 

CRBB_C0VTR9L_M0DE_ENTER 

V72K2982J 

fa 

Safing  in  progress 

A. 2.30 

R 

MCIU 

CRBB  SAFING  IN  PROG 

V5UX2023J 

discrete 

7 

All  Drakes  on  discrete 

A. 2. 30 

- 

R 

MCIU 

CRBB  ALL_BRAKES_0K 

V5UX202UJ 

8 

Payload  captured 
discrete 

A. 2. 30 

O 53 
-53  t=J 

'r— < S-H 

O -h 

R 

MCIU 

CRBB_PYLD_CAPTURED 

V5!iX2027.I 

9 

Position  X/Y/Z  select 

A. 2. 30 

R 

MCIU 

CRBB  POSITION  XYZ  REG. 

VT2K3001J 

discrete 

10 

Attitude  P/Yaw/R 
select  discrete 

A. 2. 30 

k-,  o 

■ a 

R 

MCIU 

CRBB_ATTITUDE_PYR_REQ 

V72K3002J 

11 

Joint  angle  select 

A. 2. 30 

^ CO 

R 

MCIU 

CRBB  JA  SEQ 

V72K3003J 

discrete 

o r* 

12 

Velocity  X/Y/Z  select 

A. 2. 30 

- j r-^ 

R 

MCIU 

CRBB  VEL  XYZ  REQ 

V72K300UJ 

discrete 

13 

Rate  P/Yaw/R  select 

A. 2.30 

R 

MCIU 

CRBB  RATE  PYR  REQ 

V72K3005J 

discrete 

o J 

' 

O y 

■ 

lit 

PORT  temp 

A. 2. 30 

PO  ' i 

R 

MCIU 

CRBB  PORT  TEMP  REQ 

VT2K3006J 

LED/ABE./ID  discrete 

wT-J 

.. 
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TABLE  3.3.8.5*-l  Decoder  Function  (cont'd)  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

■ SYMBOL- 

•.  15 

STBD  temp 

LED/ABE/ID  discrete 

' At 2. 30 

R 

MCIU 

URBB_STBD_TEMP_REQ 

V72K300TJ 

16 

Shoulder  Yaw  Joint 
select  discrete 

A.  2. 30. 

: R 

MCIU 

CRBB_JNT_REQ_SHY 

VT2K3010J 

17 

Shoulder  pitch  joint 
select  discrete 

i A.  2 . 30 

R- 

MCIU 

CRBB_JNT_REQ_SHP 

772K3011J 

18 

Elbow  pitch  joint 
select  discrete 

: A. 2. 30 

R 

MCIU 

CRBB_JRT_REQ_ELP 

VT2K3012J 

: !9 

Wrist  pitch  joint 
select  discrete 

A. 2. 30 

R 

MCIU 

CRBBjrUT_REQ_WRP 

YT2K3013J 

20 

Wrist  yaw  joint 
select  discrete 

A. 2. 30 

R ' 

MCIU 

■ ■■ 

CRBB__JKT_REQ_WRY  : 

V72K301UJ 

21 

Wrist  roll  joint 
select  discrete 

! A. 2.30 

R 

MCIU 

CRBB_JNT_REQ_WRR 

VT2K3015J 

■ 22 

End  effector  temp 
joint' select  discrete 

A. 2. 30 

' R 

MCIU 

CRBBJEEJEEMPJREQ 

V72K3016J 

23 

Critical  temp  select 
discrete 

A.2.30 

R 

MCIU 

CRBB__CRIT_TEMP_REQ 

YT2K301TJ 

24 

Manual  augmented 
orb iter  mode  select 
discrete 

A. 2. 30 

, 

R 

MCIU 

CRBB_MAN_0RB_REQ 

V72K2975J 

; 25 

Single  joint  mode 
select  discrete 

A.2.30 

R 

MCIU 

CRBB_SINGL_JNT_REQ 

V72K2979J 

26 

Manual  augmented  EE 
mode  select  discrete 

. A.2.30 

R 

MCIU 

CRBB_MM_EE_REQ 

V72K2976J 

. 27 

Manual  augmented 
mixed  mode  select 
discrete 

A.2.30 

: R 

MCIU 

CRBB_MAN_MIX_REQ 

V72K2977J 

28  " 

Manual  augmented  pay- 
load  mode  select 
discrete 

' A.2.30 

R 

MCIU 

CRBB_MA3?_PYLD_REQ 

V72K2978.J 

29 

Operator  command  mode 
select  discrete 

A.2.30 

• R 

MCIU  . . 

CRBB_0PR_CMD_REQ  ...  . 

V72K2970J  ■ 

30 

-Auto  sequence  T'mo&e" 
select  discrete 

' A.2:30  

R 

MCIU 

CRBB_AUT0_1_REQ 

V72K2971J 

\ \ 

‘ J' 
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TABLE 


3 *3. 8. 5-1  Decoder  Function  (cont'd) 


MODULE  DATA  LIST 


ft 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

31 

Auto  sequence  2 mode 

A. 2. 30 

P 

MCIU 

CR55  AUTO  2 REQ 

V72K2972J 

select  discrete 

32 

Auto  sequence  3 mode 

A. 2. 30 

R 

MCIU 

CRBB  AUTO  3 REQ 

V72K2973J 

select  discrete 

33 

Auto  sequence  4 mode 

A. 2. 30 

R 

MCIU 

CRBB  AUTO  1 REQ. 

V72K2971J 

select  discrete 

3l 

Test  mode  select 

A. 2. 30 

R 

MCIU 

CRBB  TEST  REQ 

V72K2931J 

discrete 

35 

Single  direct  drive 

A. 2. 30 

R 

MCIU 

CRBB  SINGL  DIR  POS 

V72K3020J 

positive  discrete 

36 

Single  direct  drive 

A. 2. 30 

R 

MCIU 

CRBB  SINGL  DIR  NEG 

V72K302U 

negative  discrete 

3T 

Auto  sequence  proceed 

A. 2 .30 

R 

MCIU 

CRBB  SEQ  PROCEED 

V72K2983J 

discrete 

38 

Auto  sequence  stop 

A. 2. 30 

R 

MCIU 

CRBB  SEQ  STOP 

V72K2981J 

discrete 

39 

Capture  command 

A. 2.30 

R 

MCIU 

CRBB_CAPTURE _CMD 

751X2035J 

40 

Release  command 

A. 2. 30 

R 

MCIU 

CRBB_RELEASE_CMD 

V5LX2036J 

4l 

Rigidize  command 

A. 2. 30 

R 

MCIU 

CRBB_RIG_CMD 

V51X2037J 

42 

Derigide  command 

A. 2. 30 

R 

MCIU  - 

o.  % 

CRBB_DERIG_CMD 

S75lX2038J 

13 

Port  arm  selected 

A.2.30 

R 

mciu  wA 

CRBB  PORT  ARM  ACT 

751X2025J 

11 

STBD  arm  selected 

A. 2. 30 

R 

'o 

MCIU  Q 

'2:  *3 

MCIU  £-4 

CRBB  STBD  ARM  ACT 

751X2026J 

15 

EE  rigidized.  flag 

A.2.30 

R 

crbb_ee_rig 

75 1X2031 J 

16 

EE  derigidized  flag 

A.2.30 

R 

CRBB_EE_DERIG 

751X2032J 

17 

Raw  thermister 

A.2.30  . 

R 

MCIU  % g 

CRBV  RAW  THEM  ID 

751T2110J 

identifier 

751T2130J 

751T2150J 

751T2170J 

>— 1 ^ 

MCIU  rrj 

16 

Raw  thermister 

A.2.30 

R 

CRBV  RAW  THRM 

751T2100J 

parameter 

la 

. 

751T2120J 

/5lT21l0J 

75112160J 
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TABLE  3. 3- 8. 5-1  Decoder  Function  (cont.'d  ) 


MODULE  DATA  LIST 


§ 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MM  L 

REQT. 

SYMBOL 

49 

Returned  rate  demand 

A. 2. 30 

R 

MCIU 

CRBV  RATE  DMD  ID  RET 

V54J2810J 

identifier 

50 

Raw  hand  controller 

signals 

(X,  Z,  Yaw) 

(Y,  P,  R) 

A.  2. 30 

' • 

R 

MCIU 

CRB.V_RA.W_S  IG1 

V72K3030J 

VT2K3032J 

V72K3036J 

CRBV_RAW_SIG2 

V72K3031J 

V72K3035J 

vr2K3037J 

51 

Joint  position  encoder 

A. 2.30 

R 

MCIU 

CRBV  RAW  ENCOD 

V54H2205J 

signal 

- 

V54H.2305J 

V54H2405J 

V54H2505J 

V54H2605J 

V54H2705J 

52 

Raw  tachometer  signal 

A. 2. 30 

R 

MCIU 

CRBV_RAW_TACH 

V54L2201J 

V54L2301J 

V54L2401J 

V54L2501J 

V54L2601J 

V54L2701J 

53 

RMS  payload  identifier 

A.2.32 

I 

RUD 

CRAV_RMS_PL_ID 

V93J7505C 

V93J7506C 

54 

RMS  end  effector 

A. 2. 32 

R 

RUD 

CRAV  RMS  EE  ID 

V93J7507C 

identifier 

D.  >3 

V93J7508C 

55 

MCIU  frame  ID  change 

A.2.32 

I. 

RQC 

CRAV_MCIU_FRAME_ID_CHANGE 

V92J3905C 

56 

Parameter  switch 
index 

A.2.32 

0 

RDD 

CRAV_PARM_SWITCH_IKDEX 

57 

Joint  switch 
index 

. A.2.32 

0 

RSC,EDD,RWP 

CRAV_JNT_SEL_ID 

58 

Mode  switch  index 

A.2.32 

0 

RQC,  RXY,  REX 

CRAV_M0DE_SWITCH_INDEX 

59 

Single  direct  drive 

A.2.32 

0 

RSC,rqc 

CRAV  SING  DRV  P0SNEG 

pos/neg 

' 

6o 

Auto  sequence 

A.2.32 

0 

HAS ,RQC 

CRAV  AUTO  GO  STOP 

proceed/stop 

6i 

Capture/release 

A.2.32 

0 

RNC,RHM  RVM 

CRAV  CAP  REL  CMD 

command 

\ 


) 
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TABLE  3. 3. 8. 5-1  Decoder  Function  (cont'd) 


MODULE  DATA  LIST 


* 

ITEM 

DESCRIPTOR 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

62 

Rigidize/ derigidize 
command 

A.2.32 

0 

RNCjRHM  , RVM 

CRAV__RIG_DERIG_CMD 

63 

Arm  select  index 

A. 2. 32 

0 

RQC,  RAS,  RKG,  RNC, 
RDD,  RYE,  RXY,  REX 

CRAV_ARM_SEL 

6b 

EE  rigidized/derigidized 

A.2.32 

0 

RHM,RHC  RVM 

CRAV_EE_RIG_DERIG 

65 

Selected  payload  index 

A.2.32 

0 

RJS,  RAS,  P.SC,  RYE 

CRAV_PYLD_ID_ACT 

66 

Selected  EE  index 

A.2.32 

0 

RKG, RAS 

CRAV_EE_ID_ACT 

67 

D & C communication 
failure 

A.2.32 

0 

RCD 

CRAB_DC_COMM_FAIL 

68 

Joint  tach  failure 

A.2.32 

0 

RVM 

CRAB_JNT_TACH_FAIL 

69 

Vernier  rate  select 

A.2.32 

0 

RJS.RSC.REX,  RVM 

CRAB_VERN_RATE_REQ 

70 

Rate  hold  select' 

A.2.32 

0 

RJS, REX 

CRAB_RATE_HOLD_SEQ 

71 

Control  mode  enter 

A.2.32 

0 

RQC, REX 

CRAB_C0NTR0L_M0DE_EKTER 

72 

Safing  in  progress 

A.2.32 

0 

RQC 

CRAB_SAFING_IN_PROG 

73 

All  brakes  on 

A.2.32 

0 

RQC,  RVM 

CRAB  ALL  BRAKES  ON 

O & 

Payload  captured 

A.2.32 

0 

RJS,RHM,RAS,REX , RVM 

CRAB  PYLD  CAP 

1 — 1 >-<3 

2 # 

75 

Temp  counter 

A.2.32 

0 

RIT,RYE 

CRAV  RIT  TEMP  CTR 

§g 

^ cl 

76 

PORT/STBD  temp  IE 

• 

A.2.32 

0 

RYE 

CRAV  PS  TEMP  ID 

- 0 

77 

Therm  data 

A.2.32 

0 

RYE 

CRAV  PS  TEMP  DATA 

TJ  « 

M 

78 

Sensor  ID 

A.2.32 

0 

RIT,RYE 

CRAV  SENSOR  ID 

O C' 

gg  ; 

79 

Returned  rate  demand 
identifier 

A.2.32 

0 

RVM 

CRAV_RATE_Di'©_ID_KET 

i — 1 ^ 

GO 

_ 0 

So 

HC 

A.2.32 

0 

RYE 

CRAV_HC_C0MP_S  CALE 

hrj 

O 

Si 

Unfiiterea  motor  rates 

A.2.32 

0 

RYE 

CRAV_MOT_RATE_RAW 

# w 
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TABLE  3* 3- 8.5-1  Decoder  Function  ( cont 1 d) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

— 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

82 

End-Effector  Failure 
Discrete 

A. 2. 30 

R 

MCIU 

CRBB_EE_FAIL 

V5^X2009J 

83 

End  effector  Failure 

A. 2. 32 

0 

RHM 

CRAB__EE_FAIL 

8U 

EE  Hardware  Bite 
Discrete 

A. 2. 30 

R 

MCIU 

CEBB_EEEU_BITE_FLAG$ ( 6 ) 

V5>*X2723J 

85 

EE  Hardware  Bite 

A. 2. 32 

0 

RHM 

CRAB_EEEU_BITE_FLAG 

86 

Sensor  ID  Table 

E 

L 

RCD_SENS0R_ID_TABLE 

87 

MCXU  Failure  Warning 
Discrete 

A. 2. 30 

R 

MCIU 

CRBB _MCIU_FAIL 

V5EX2020J 

88 

MCIU  Failure  Warning 

A.2.32 

0 

RDD 

CRAB_MCIU_ANNUN 

V5iiX2020J' 

89 

GPC  Data  Failure  Warning 
Discrete 

A. 2.30 

R 

MCIU 

CRBB_GPC_FAIL 

V54X2022J 

90 

GPC  Data  Failure  Warning 

A.2.32 

0 

RDD 

CRAB_GPC_AHNUN 

V5EX2O20J 

91 

ABE  Failure  Warning 
Discrete 

A. 2. 30 

R 

MCIU 

CRBB_ABE_FAI  L 

V5EX2021J 

92 

ABE  Failure  Warning 

. 

A.2.32 

0 

RDD 

CRAB_ABE_ANMJN 

V51*X2021J 

BOOK:  OFT  SM  Detailed  Design  Specification 


TABLE  3. 3. 8. 5-1  Decoder  Function  (cont'd) 


MODULE  DATA  LIST 


if 

ITEM 

— 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

• 

MML 

REQT. 

SYMBOL 

93 

Temperature  Data  Counter 

E 

L 



RCD  N 

(N) 

9k 

Joint  Angle  Scale 

A. 2. 32 

0 

RYE 

CRAV_JA_SCA1E 

95 

Word  2 

A. 2. 30 

R 

MCIU 

CRBV_W0RD1$  (2 ; ). 

V54M3it02P 

96 

Word  7 

A. 2. 30 

R 

MCIU 

CRBV_W0KD7$(l;) 

V54M3407P 

97 

Word  10 

A. 2. 30 

R 

MCIU 

CRBVJfORD7$(2:) 

V54M3410P 

98 

Word  13 

A. 2. 30 

R 

MCIU 

CRBV_WOKD7$(3;) 

V54M3413P 

99 

Word  16 

A. 2.30 

R 

MCIU 

CRBV_W0RD7${4;} 

V54M3416P 

100 

Word  19 

A. 2. 30 

R 

MCIU 

CRBV_W0RD7$(5;) 

V54M3419P 

10? 

Word  22 

A. 2. 30 

R 

MCIU 

CRBV_WORD7$(6; ) 

V54M3422P 

102 

Display  Word  2 

A. 2. 32 

0 

CRT 

CRAV_DISPLAY_W0RD2 

103 

Display  Word  7 

A. 2. 32 

0 

CRT 

CRAV_DISPLAY_W0RD  7 

10i 

Display  Word  10 

A.2.32 

0 

CRT 

CRAV_DISPLAY_W0RD10 

105 

Display  Word  13 

A. 2. 32 

0 

CRT 

CRAV_DISPLAY_W0RD13 

106 

Display  Word  l6 

A.2.32 

0 

CRT 

CRAV_DISPLAY_W0RDl6 

107 

Display  Word  19 

A.2.32 

0 

CRT 

CRAY _DISPLAY_WORD19 

108 

Display  Word  22 

A.2.32 

0 

CRT 

CRAV_DISPLAY_W0RD22 

109 

EE  Auto 

A. 2. 30 

R 

MCIU 

CRBB_EE_AUT0_M0DE_SEL 

V72K2990J 

11C 

EE  Manual 

A. 2. 30 

R 

MCIU 

CRBBJEE _MANUAL_M0DE_SEL 

V72K299U 

111 

EE  Auto /Manual 

A.2.32 

0 

RVM 



CRAV__EE_AUT0_MANUAL 
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Table  3. 3. 8. 5-2  MCIU  Converted  Discrete  List 


Discrete 

Input  Compool  Name 

Working  Compool  Name 

Joint  Tachometer  Failure 
-Shoulder  Yaw 
-Shoulder  Pitch 
-Elbow  Pitch 
-Wrist  Pitch 
-Wrist  Yaw 
-Wrist  Roll 

CRBB_TACH_FAIL 

CRAB_JNT_TACH_FAIL 

Vernier  Rate  Select 

~t CRBB_VERNIER_RATE_REQ * 

CRAB_VERN_RATE_REQ 

Rate  Hold  Select 

CRBB_RATE_HOLD_REQ 

CRAB_RATE_HOLD_REQ 

Control  Mode  Enter 

CRBB_C0NTR0L__M0DE_ENTER 

CRAB_C0NTR0L_M0DE_ENTER 

Safing  in  Progress 

CRBB_SAFING_IN_PROG 

CRAB_SAFING_IN_PROG 

All  Brakes  On 

CRBB_ALL_BRAKES__ON 

CRAB_ALL_BRAKES_ON 

Payload  Captured 

CRBB_PYLD_CAPTURED 

CRAB__PYLD_CAP 

End  Effector  Failure 

CRBB__EE_FAI  L 

CRAB _EE_F  AI L 

EE  Hardware  Bite 

CRBB_EEEU_BITE_FLAG 

CRAB_EEEU_BITE_FLAG 

MCIU  Failure  Warning 

CRBB_MCIU_FAIL 

CRAB _MC IU_ANNUN 

GPC  Data  Failure  Warning 

CRBB_GPC_FAIL 

CRAB_GPC_ANNUN 

ABE  Failure  Warning 

CRBB_ABE_FAIL 

CRAB_ABE_ANNUN 

D & C Communication  Failure 

C RBB_D  C_MCIU_C  OMM 

CRAB_DC_COMM_FAIL 

* CRAB_VERN_RATE_REQ  is  set  to  the  opposite  state  of  CRBB_VERNIER_RATE_REQ 
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Table  3-3.8. 5-3.  MCIU  to  GPC  Display  Words 


Discrete 

Input  Compool  Word 

Working  Compool  Word 

D & C Communication  Failure 
Thermistor  Circuit  Failure 
MADC  out  of  Tolerance 
MCPC  out  of  Tolerance 
Interface  Control  Failure 
End  Effector  Failure 
MCIU-ABE  Communication  Failure 

CRBV_W0RD  2 

CRAV_DISPLAY_W0RD’2 

Shoulder  Yaw  Tachometer  Failure 

MDA  Failure 

SPA  28V  Power  Failure 

SPA  Commutator  Failure 

CRBV_W0RD7$(1; ) 

CRAV_DISPLAY_W0RD7 

Shoulder  Pitch  Tachometer  Failure 
MDA  Failure 

Shoulder/Elbow  JPC  Failure 
SPA  28V  Power  Failure 
SPA  Commutator  Failure 

CRBV_W0RD7$(2; ) 

CRAV_DISPLAY_W0RD10 

Elbow  Pitch  Tachometer  Failure 

MDA  Failure 

SPA  28V  Power  Failure 

SPA  Commutator  Failure 

CRBV_W0RD7$(3; ) 

CRAV_DISPLAY_W0RD13 

Wrist  Pitch  Tachometer  Failure 

MDA  Failure 

Wrist  JPC  Failure 

SPA  28V  Power  Failure 

SPA  Commutator  Failure 

CRBV_W0RD7$(1+; ) 

CRAV_DISPLAY_W0RDl6 

Wrist  Yaw  Tachometer  Failure 
MDA  Failure 
SPA  28  V Power  Failure 
SPA  Commutator  Failure 

CRBV_WORD7$(5;  ) 

CRAV_DISPLAY_W0RD19 

Wrist  Roll  Tachometer  Failure 

MDA  Failure 

SPA  28  V Power  Failure 

SPA  Commutator  Failure 

CRBV_W0RD7$ ( 6 ; ) 

CRAV_DISPLAY_W0RD22 

BiU'W  °? 


the 

IS  POOB 
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Figure  3. 3- 8. 5- 2 Switch  Index  Processing 
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Figure  3- 3.8. 5-  3 Parameter  Switch  Index  Processing 


Date  10/l6//y 


12  s 

icu! der  \ 

Yaw 

Discrete 

On 

/ 

IF  Shoulder 
Pitch  Discrete 
On 


I Joint 
BEN | Switch 
Index 
= 2- 


IF  Elbow 
Pitch  Discrete 
On 


Joint 

Switch 

Joint 

Switch 

Shoulder 

Yaw 

1 

Shoulder 

Pitch 

2 

Elbow 

Pitch 

3 

Wrist 

Pitch 

h 

Wrist 

Yaw 

5 

Wrist 

Roll 

6 

End 

Effector 

TEMP 

7 

CRIT 

TEMP 

8 

NULL 

0 

Figure  3.3. 8.5-U  Joint  Switch  Index  Processing 
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Figure.  3, 3. 8. 5-6  Integer  Item  Processing 
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Figure  3. 3. 8. 5-7  Integer  Processing 
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Figure  3. 3* 8. 5-8  Therm  Data  Processing 
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3 . 3 . 8 . 6 Kinematic  Data  Generator  ( RKG_KINGEN ) 

The  Kinematic  Data  Generator  (RKG)  computes  the  sines  and  cosines  of  the 
arm  joint  angles,  computes  the  R-matrices,  and  derives  the  point  of  resolution 
(POR)  position  and  attitude  from  joint  angle  data. 

a.  Control  Interface  - RKG  is  CALL'ed  by  the  RMS  Executive  (,REX)  at 
12.5  HZ. 

Invocation:  CALL  RKG_KINGEN 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 3. 8. 6-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown 
in  Figures  3. 3. 8. 6-1  through  3. 3- 8. 6-7.  The  HAL  variable  names 
and  other  symbols  taken  directly  from  the  Level  C FSSR  are 
documented  in  the  module  data  list  under  the  Requirement  Symbol 
heading.  RKG  computes  the  sine  and  cosine  of  each  joint  angle. 

Also  computed  are  the  sines  and  cosines  of  the  sum  of  the  shoulder 
pitch  and  elbow  pitch  and  the  sum  of  the  shoulder  pitch,  elbow  pitch, 
and  wrist  pitch.  These  sines  and  cosines  are  used  in  the  computation 
of  the  following  matrices. 

1.  POR  REF  to  OS  REF 

2.  POR  REF  to  AM  REF 

3.  OS  REF  to  AM  REF 

Also  used  in  the  computation  of  the  above  matrices  are  the  arm 
swingout  angle,  EE  REF  to  AM  REF  R-Matrix  for  the  active  arm, 
and  the  PL  REF  to  EE  REF  R-Matrix  for  the  selected  payload. 

The  distance  computations  determine  the  following  distances  used 
in  later  computations:  the  distance  from  the  wrist  yaw  joint 

to  the  end  effector  tip;  the  distance  from  the  wrist  pitch  joint 
to  the  end  effector  tip,  projected  onto  the  X-Z  plane  of  the  arm 
reference  frame,  and  the  X-component  (in  the  arm  reference  frame) 
of  the  vector  from  the  shoulder  yaw  joint  to  the  wrist  yaw  joint. 

The  distances  calculated  above,  arm  member  lengths,  and  sine  and 
cosines  of  the  joint  angles  are  used  to  compute  the  position 
of  the  point  of  resolution  in  the  arm  reference  frame.  The 
point  of  resolution  position  in  the  orbiter  structural  frame 
and  in  the  orbiter  body  axis  frame  is  computed  using  the  attach 
point  for  the  active  arm,  the  transpose  of  the  OS  to  AM  R-Matrix, 
the  point  of  resolution  position  in  the  AM  reference  frame  com- 
puted above,  and  the  vector  from  the  end  effector  tip  to  the  point 
of  resolution  for  the  selected  payload. 

The  Euler  angles  defining  the  POR  attitude  in  the  OS  Reference  frame 
are  computed  using  the  POR  to  OS  R-Matrix. 

There  is  no  SPEC  initialization  or  clean  up  processing. 
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d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3-3.8.6-1. 

e.  Module  References  - None 

f.  Module  Type  and  Attributes  - 

Type : External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism). 

g.  Template  References  - 

D INCLUDE  TEMPLATE  CRA_TE  Working  Compool 

D INCLUDE  TEMPLATE  CRD_CIL  Constants  and  I-Load  Compool 

D INCLUDE  .TEMPLATE  CRI_LVC  Level  C Constants  Compool 

h.  Error  Handling  - The  inputs  to  the  inverse  trigonometric  functions  are 
tested  to  eliminate  any  out-of-range  inputs  that  cause  a run-time  error 
message.  Other  than  standard  FCOS  recovery,  no  error  recovery  exists 
for  this  module. 

i.  Constraints  and  Assumptions  - The  point  of  resolution  and  attitude 
computations  assume  that  the  arm  has  been  swung  out  (swing  out  angle 
is  a constant  in  computations). 

The  first  payload  subscript  in  the  arrays  V_EE_POR_SEL  and 
PL_TO_EE_OP_SEL  reference  the  no  payload  case.  Therefore,  the 
first  vector  and  matrix,  respectively,  should  be  initialized 
to  a (0,0,0)  vector  and  a 3X3  identity  matrix. 

In  order  to  protect  the  arcsin  function  from  arguments  outside  of 
the  range  [-l','l]  , ABS  (P0R_T0_0S^2  ^)  is  restricted  to  be  less  than 


TABLE 


3. 3. 8. 6-1  Kinematic  Data  Generator 


MODULE  DATA  LIST 


ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

Arm  Select  Index 

A. 2. 32 

I 

RCD 

CRAV  ARM  SEL 

Actual  Joint  Angles 

A. 2. 32 

I 

RYE 

CRAV_JA_ATL 

V92H3300C-305C  J 

ft 

Selected  EE  Index 

A. 2. 32 

I 

RCD 

CRAV_EE__ID_ACT 

R 

POR  INDEX 

A. 2. 32 

I 

RXY 

CRAV_POR_INDEX 

V92X310TX 

End  Effector  Length 

A. 2. 31 

z 

CRIS_L_EEAP_EET 

V98U52LC-255C  j 

Payload  to  EE 
Transformation  Matrices 

A. 2. 31 

z 

CRIS  PL  TO  EE  OP  SEL 

V98U53Q8C-352C  ? 

V96U670TC-715C  3 

Sine  of  Port  Swing  Out 
Angle 

A. 2. 33 

z 

CRDK_SWOUT_SIN_PORT 

3 

Cosine  of  Port  Swing 
Out  Angle 

A. 2. 33 

z 

CRDK_SWOUT_COS_PORT 

3 

Radians  to  Degrees 
Conversion  Factor  (.l8o/ir) 

A. 2. 33 

z 

CRDK_RTD 

l 

Degrees  to  Radians 
Conversion  Factor  (,ir/l80) 

A. 2. 33 

z 

CRDK_DTR 

) 

Feet  to  inches 
Conversion  Factor 

A. 2. 33 

z 

CRDK_FT_TO_IN 

' 

Length  from  WRR  to  EE  AP 

A. 2. 33 

z 

CRDK_L_WR__EEAP 

j 

Length  from  WRY  TO  WRR 

A. 2. 33 

z 

crdk_l_wyj»R 

L 

Length  from  WRP  to  WRY 

A. 2. 33 

z 

CRDK_L__WP_WY 

Length  from  ELP  to  WRP 

A. 2. 33 

z 

CRDK_L_ELP_WP 

j 

Elbow  Offset 

A. 2. 33 

z 

CRDK_EL_OFFSET 

i] 

Length  from  SHY  TO  SHP 

A. 2. 33 

z 

CRDK_L_SHY__SKP 

j 

Length  from  SHP  to  ELP 

A. 2. 33 

z 

CSDK_L_SHP_ELP 

Arm  Attach  Point 

A.  2. 33 

z 

CRDK_ARM__ATTH_PT 

REQT. 

SYMBOL 


_WP__EEAP 
, WY  WR 


_ELP_WP 
L_OFFSET 
_SHY_SHP 
_SHP_ELP 
TTH  PT 


TABLE  3.3. 8.6-1  Kinematic  Data  Generator  (Cont'd) 


MODULE  DATA  LIST 


20  Sines  of  Joint  Angles 


DESCRIPTOR 


A. 2. 32 


21  Cosines  of  Joint  Angles  A. 2. 32 


22  Sine  of  (SHP  Angle  + ' 
ELP  Angle) 

23  Cosine  of  (SHP  Angle  + 
ELP  Angle) 

2b  Sine  of  (SHP  Angle  + ELP 
Angle  + WRP  Angle) 

25  Cosine  of  (SHP  Angle  + 
ELP  Angle  + WPP  Angle) 

26  X-Component  of  Arm 
Referenced  Vector  from 
SHY  to  WRY  . 

27  Distance  from  WRY  to 
EE  Tip 

28  Transformation  Matrices 
(POR  to  OS) 

(POR  to  AM) 

(OS  to  AM) 


SOURCE/DESTINATION 

HAL  NAME 

MML 

11 

REQT. 

SYMBOL 

0 I 


0 R1 


0 RTV,  RRP?  DL 


0 RTV,  RRP 

0 RTV,  RJS,  RAS 


CRAV  X SHY  WY 


CRAV  L WY  EET 


CRAV_TREM_MAT$  (.1 1 
CRAV_TRFM_MAT$  (2)_ 
CRAV  TRPM  MAT$(3l 


V92H3338C 


V92U3320C-398C 

V92U3UO0C-LO8C 

V9.2U338QC-388C 


29  Position  of  POR 
in  OS  (P0R_P0S_0S). 

30  Euler  Angles  of  POR 

in  OS  (Pitch,  Yaw,  Roll) 
(P0R__ATD_0S) 

31  Distance  from  WRP  to  EE 
Tip  Projected  onto  X-Z 
plane  of  AM 


0 RAS, CRT 

O’  RDD,  CRT,  DL 

0 RTV,  RRP 


CRAV  POR  POS  OS 


CRAV  POR  ATD  OS 


CRAV  L WP  EET  IP 


V92H3330C-332C 

V92H3333C-335C 

V92H3336C 


POR  POS  STR 


L_WP_EET_ 

IP 
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TABLE  3.3.8. 6-1  Kinematic  Data  Generator  (Cont'd) 


MODULE  DATA  LIST 
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Figure  3. 3. 8. 6-2. 
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Figure  3. 3. 8. 6-3  Matrix  Initialization  Processing 
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Figure  3.3.8. 6— U . Point  of  Resolution  Processing 
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Figure  3. 3. 8. 6-5.  Distance  Computations  Processing 
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Figure 


3. 3. 8. 6-6.  Point  of  Resolution  Position  Processing 
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Figure  3. 3. 8. 6-7- 
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3. 3. 8. 7 Single  Joint  Control  (RSC_SINCTL) 

The  Single  Joint  Control  module  (RSC)  provides  for  control  of  individual 
joints  (one  at  a time)  in  accordance  with  operator  inputs  via  the  joint  select 
switch  and  single/direct  drive  switch  on  the  RMS  dedicated  D&C  panel.  This 
module  allows  an  operator  to  operate  a single  joint  of  the  RMS  while  the  other 
joints  hold  their  last  commanded  position. 

a.  Control  Interface  - RSC  is  CALL'ed  by  the  IMS  Executive  (REX)  at  12.5  Hz. 

Invocation:  CALL  RSC_SINCTL 

b.  Input  - Inputs  to  this  module  are  specified  in  Table  3. 3. 8. 7-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figures  3- 3. 8. 7-1  through  3. 3. 8. 7-3.  RSC  performs  first  pass 
initialization.  If  the  selected  joint  is  new,  RSC  resets  the  RSC 
position  hold  flag,  the  ramp  counter,  and  the  past  value  of  the  arm 
direction.  If  the  selected  joint  is  unchanged,  is  now  moving,  and 
was  at  rest  last  pass,  the  ramp  counter  is  reset. 

If  the  joint. is  not  commanded,  and  if  the  RSC  position  hold  flag  is 
off  and  the  arm  is  at  rest,  the  RSC  joint  angle  is  set  to  the  current 
joint  angle  and  RSC  position  hold  flag  is  set.  Otherwise,  the  joint 
rate  is  set  to  zero.  If  the  RSC  position  hold  flag  is  on,  the  joint 
rate  command  is  computed. 

If  the  joint  is  commanded,  and  if  vernier  scaling  is  desired,  the 
vernier  joint  rates  are  used.  If  not,  the  coarse  rates  are  selected. 

For  the  commanded  joint,  the  joint  rate  is  set  to  the  rate  computed 
earlier.  Joint  dependent  rate  sign  changes  are  done  next.  The  RSC 
position  hold  flag  is  reset  and  the  joint  rate  is  ramped  up  to  the 
appropriate  limit  over  several  cycles.  The  joint  rate  is  held  until 
another  operator  choice  of  either  joint  or  direction  is  made.  All  other 
joints  are  held  at  the  same  positions  as  when  the  operated  joint  was 
selected.  There  is  no  SPEC  initialization  or  clean  up  processing. 

d.  Output  - Outputs  for  this  module  are  specified  in  Table  3. 3. 8.7-1. 

e.  Module  References  - None 

f . Module  Type  and  Attributes  - 


Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism) 
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g.  Template  References  - 

D INCLUDE  TEMPLATE  CRA_TE 
D INCLUDE  TEMPLATE  CRD_CIL 
D INCLUDE  TEMPLATE  CRI_LVC 
D INCLUDE  TEMPLATE  CRE  MCO 


Working  Compool 
Constants  and  I -Load  Compool 
Level  C Constants  Compool 
Output  Compool 


h.  Error  Handling  - Other  than  standard  FCOS  recovery,  no  error  recovery 
exists  for  this  module. 


i.  Constraints  and  Assumptions  - RSC  overlays  the  position  hold  value 

from  RFP  for  the  selected  joint  to  be  commanded  in  single  configuration. 


TABLE 


3. 3. 8. 7-1  Single  Joint  Control 


MODULE  DATA  LIST 


if 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1 

JUT  Rate  LIM 

A. 2. 32 

I 

RYE 

CRAV_JNT_RATE__LIM 

2 

First  Pass  Flag 

A.  2.  32 

I 

RXY 

CRAB_RS  C_F  IRS  T__PAS  S 

V92X3149X 

3 

Vernier  Sealing  Req. 

A.  2. 32 

I 

RCD 

CRAB_VERN_RATE_REQ 

L 

JOT  Last  Pass 

A.  2. 32 

0 

RWP 

CRAV_JNT_PAST 

5 

SINGL  Dir  Drive  Pos/Neg 

A.  2.  32 

I 

RCD 

CRAV_S  ING_DRV_POSNEG 

6 

Selected  PYLD  Index 

A. 2. 32 

I 

RCD 

CRAV_PYLD_ID_ACT  ■ 

7 

JNT  Switch  Index 

A.  2. 32 

I 

RCD 

CRAV_JOT_SEL_ID 

8 

Joint  Angles 

A.  2.  32 

I 

RYE 

CRAV_JA_ATL 

V92H3300C-305C 

9 

Min  Rate  Flag 

A.2.3U 

w 

MCIU 

CREB_MIK_RATE_ACT 

V72X2938J 

IQ 

JOT  Rate  CMD 

A.  2. 32 

0 

RNC,  DL,  RTV,  RHM 

CRAV_JAR_CMD 

V92R3205C-210C 

. 11 

Joint  Angle  Rate 

A. 2. 32 

I . 

RYE 

CRAV_JAR_ATL 

V92R3310C-315C 

12 

Mode  Change  Threshold 

A.2.33 

z 

CRDK_MODE_CHG__THRESH 

13 

JRL  PYLD  Vernier 

A. 2. 31 

z 

CRIS_PL_JNT_RATE  LIM  VERN 

V96R5070C-5075C 

Ik 

Joint  Angle  Conversion 
Factor 

A.2.31 

z 

Q fr 
d & 

CRDK__RFP_JNT_CF 

15 

Vernier  Lim 

A. 2. 33 

z 

CRDK  VERN  LIM 

16 

Coarse  Lim 

A.2.33 

z 

O L? 

CRDK  COARSE  L™ 

.CD 

_ 

17 

Counter 

E 

L 

h*i  r~-t 

RS  C__C  OUNTER 

18 

RSC  JNT  RATE  LIM 

E 

L 

RSC_JNT_RATE_LIM 

19 

Counter  Lim 

E 

L 

/te  te? 

RSC  COUNTER  LIM 

20 

SINGL  DIR  DRIVE  Pos/Neg 
Past 

E 

L 

d d 

RSC_SING_DRV_POSNEG_PAST 

21 

RSC  Pos  Hold  Flag 

E 

L 

CO  N 

h"'<  'O 

RSC_P0S_H0LD 

22 

Delta  Joint  Angle 

E 

L 

d d 

RSC  DELTA  JA 

£ :S 
rv  d 

23 

RSC  JUT  ANGLE 

E 

L 

RSC  JA 

2h 

RSC  JNT  Rate  Cmd 

E 

L 

tej 

RSC  JAR  CMD 
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Figure  3. 3. 8.7-1.  Single  Joint  Control 
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Figure  3. 3. 8. 7-2.  Joint  Rate  Command  Logic 
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Figure  3. 3. 8. 7-3.  Arm  In  Motion  Processing 
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3. 3. 8. 8 Hand  Controller  (RJSJiANDCTL) 

The  Hand  Controller  (RJS)  module  converts  hand  controller  deflections  into 
point  of  resolution  (POR)  rate  commands,  interprets  rate  hold  requests  and  subse- 
quent hand  controller  inputs,  limits  resultant  POR  rate  commands  and  transforms 
those  commands  from  the  coordinate  system  selected  by  the  operator  to  the  arm 
reference  system. 

a.  Control  Interface  - RJS  is  CALL'ed  by  the  RMS  Executive  (REX)  at  12.5  Hz. 

Invocation:  CALL  RJS_HANDCTL 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3. 3. 8. 8-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in  Figure 
3. 3. 8. 8-1  through  3. 3. 8. 8-5.  When  entered,  RJS  determines  if  there  has 
been  an  operator  request  to  select  or  deselect  the  rate  hold  mode  by- 
comparing  the  state  of  the  rate  hold  push  button  for  the  current  and 
previous  cycles.  If  its  state  has  changed  then  the  state  of  the  rate 
hold  processing  is  changed.  A change  in  the  state  of  payload  capture 
also  changes  the  state  of  rate  hold  processing.  Initially,  the  state 

of  rate  hold  processing  is  OFF.  RJS  determines  the  appropriate  set 
of  limits  to  be  applied  to  POR  rate  command  resultants.  RJS  then  converts 
hand  controller  deflections  into  POR  rate  commands  using  a normal  set  of 
scaling  factors.  If  the  rate  hold  mode  is  selected  for  the  first  time, 
the  EE  rates  at  the  time  of  selection  are  retained  until  the  rate  hold 
mode  is  de-selected.  On  all  subsequent  times  that  RJS  processes  in  a rate 
hold  mode,  and  the  hand  controllers  are  nulled.,  all  inputs  are  treated 
as  biases  to  the  previously  saved  translation  and  rotation  rate  commands . 
The  POR  rate  commands  in  the  rate  hold  mode  are  then  computed  as  the  sum 
of  the  retained  rates  and  the  biases . Whether  or  not  in  the  rate  hold 
mode,  the  commanded  translational  and  rotational  rate  vectors  are  scaled 
such  that  its  resultant  magnitude  is  equal  to  the  appropriate  maximum 
rate.  POR  rate  commands  are  transformed  from  the  selected  reference 
system  to  the  arm  reference  system. 

d.  Output s - Outputs  from  this  module  are  specified  in  Table  3. 3. 8. 8-1. 

e.  Module  References  - None 

f . Module  Type  and  Attributes  - 

Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism) 

g.  Template  References  ~ 

D INCLUDE  TEMPLATE  CRA_TE  Working  Compool 
D INCLUDE  TEMPLATE  CRC_COT  RMS  Constants  Table 
D INCLUDE  TEMPLATE  CRD_CIL  Constants  and  I-Load  Compool 
D INCLUDE  TEMPLATE  CREJ4C0  Output  data  Compool 

h.  Error  Handling  - Other  than  standard  FCOS  recovery,  no  error  recovery 
exists  for  this  module. 

i . Constraints  and  Assumptions  - None 


TABLE  3.3.8. 8-1 


Hand  Controller 


MODULE  DATA  LIST 


ITEM 

DESCRIPTOR 

ACT 

SOU  RCE/DESTl  NATION 

1 

Rate  Hold  Req 

A. 2.32 

I 

BCD 

2 

HC  Hull  Flag 

A.  2.32 

I 

RYE 

3 

TD  Ref  ID 

A. 2. 32 

I 

RXY 

RD  Ref  ID 

A.  2. 32 

I 

RXY 

5 

Vernier  Scaling  Req 

A.2.32 

I 

BCD 

6 

PL  Capture 

A.  2.  32 

I 

RCD 

7 

PL  ID 

A.2.32 

I 

RCD 

8 

THC  Sig 

A.2.32 

I 

RYE- 

9 

EHC  Sig 

A.2.32 

I 

RYE 

10 

TEEM  MAT 
(POE  To  OS) 
(POE  To  AM) 
(AS  To  AM). 

A.2.32 

I 

RKG 

11 

Rate  Hold  Req  Flag  Lp 

A.2.32 

I 

REX 

12 

Vernier  Scaling  Past 

A.2.32 

I 

REX 

13 

Rate  Hold  REQ  Flag 

A.2.32 

I 

RXY 

lb 

PL  Capture  Past 

A.2.32 

I 

REX 

15 

Selected  Vector  from 
EE  to'  POR 

A.2.32 

I 

. RKG 

16 

EE  Trans  Rate  Cmd 

A.2.32 

0 

RRP,  DL 

IT 

EE  Rot  Rate  Cmd 

A.2.32 

0 

REP,  DL 

18 

Rate  Hold  Sel  Flag 

A.2.31* 

w 

MCIU 

19 

Min  Rate  Flag 

A.2. 3‘* 

w . . 

MCIU 

20 

HC  Max  Deflect 

A. 2. 33 

z 

21 

HC  Hull  Deadband 

A.2.33 

z 

22 

DTR 

A. 2. 33 

z 

23 

Sel  PL  Trans  Rate  Verniei 

A. 2. 37 

R 

STM 

HAL  NAME 

MML 

REQT. 

SYMBOL 

:rab__rate_hold__req 

■ 

CRAB_HC_NULL 

V92X3121X 

CRAV_TD_REF_ID 

V92U3110C 

CRAV_RD_REF__I  D 

V92U3115C 

CRAB__VERH_RATE__REQ 

CRAB_PYLD_CAP 

CRAV__PYLD_ID__AC  T 

ORAY_COHD_THC_SIG 

V92H3125C-12TC 

CEAV_COHD_EEC_SIG 

V92H3130C-132C 

CRAV_TRFM_MAT 

V92U3390C-398C 

V92U3l(OOC-Lo8c 

V92U3380C-3880 

CRAB_RATE_JOLD_LP 

V92X3101X 

CRAB_VERN__SCALE_PAST 

V92X3103X 

ORAB_RATE_HOLD_REQ_FLAG 

V92X3113X 

CRAB_PL_CAPTURE_PAST 

V92X3112X 

CEAV_V_EE_POR 

V92H3^21C-23C 

CRAV_EE_XLT  BATE  CMD  AM 

V92E3175C-177C 

CRAV__EE__ROT_RATE_CMD_AM 

V92E3l80.C,i8ic,l82C 

CREB__RATE_HOLD_ACT 

V72X29L0J 

CREB_MIN__RATE_ACT . 

V72X2938.J 

CRDK_HC_MAX__DEF 

CRDK_HC_HULL_DB 

CRDKJDTR 

DTK 

CRSS_TRNS__RATE_PYLD__SEL_VRU 

V93E7605C , V93R7631C- 
63.5C 

U<T> 

U> 

LO 

Co 

OD 

I 

ro 
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TABLE  3. 3. 8. 8-1.  Hand  Controller  (cont'd)  - MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTiNATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

2k 

Sel  PL  Rot  Rate  Vernier 

A. 2. 37 

R 

STM 

CRSS_ROT_RATE_PYLD  SEL  VRN 

V93R7606C 

■r93R'76Hic-6H5C 

25 

Sel  PL  Trans  Rate  Coarse 

A. 2. 37 

R 

STM 

CRSS_TRNS__RATE_PYLD  SEL  CRS 

?93R7600C 

793R7611C-615C 

. 26 

Sel  PL  Rot  Rate  Coarse 

A. 2. 37 

R 

STM 

CRSS  ROT  RATE  PYLD  SEL  CRS 

793R7601C 

/93R7621C-625C 

27 

Sel  PL  Trans  Rate  Vern 
Com 

A. 2. 37 

R 

STM 

CRSS__TRN  S_RATE__PL_SEL_VRK_C  OM 

:V96R671aO-746c 

28 

Sel  PL  Rot  Rate  Vern  Com 

A. 2. 37 

R 

STM 

CRS  S_ROT_RATE_PL_SEL_VRN_C  OM 

V96R676OC-765C 

29 

Sel  PL  Trans  Rate  Coarse 
Com 

"A.  2. 37 

R 

STM 

CRSS_TRNS_RATE_PL_SEL__CRS_COM 

V93R7650C-655C 

30 

Sel  PL  Rot  Rate  Coarse 

A. 2. 37 

R 

STM 

CRSS  ROT  RATE  PL  SEL  CRS  COM 

V96R6860C-865C 

Com 

31 

Vernier  Scaling  Save 

E 

L 

RJS_VERN_SCALE_SAVE 

32 

Max  Trans  Save 

E 

. L 

RJS_MAX_TRANS_SAVE 

33 

Max  Trans 

E 

L 

RJS_MAX_TRANS 

3L 

Max  Rot  Save 

E 

• L 

RJS_MAX_ROT_SAVE 

35 

Max  Rot 

E 

L 

RJS_MAX_R0T 

36 

THC  Save 

E 

L 

RJS  THC  SAVE 

O # 

37 

THC  Rate  Cmd. 

E 

L 

RJS_THC_RATE_CMD 

38 

RHC  Save 

E 

L 

RJS  RHC  SAVE 

q 

39 

RHC  Rate  Cmd 

E 

L 

RJS__RHC_RATE_CMD 

% c5 

Ho 

Null  Local 

E 

L 

RJS  NULL  LOCAL 

u Q 

Hi 

H2 

Min  Rate  Local 
Max  Trans  Com  . 

E 

E 

L 

L 

RJS__MIN_RATE_LOCAL 
RJS  MAX  TRANS  COM 

L3 

Max  Rot  Com 

E 

L 

R J S_MAX_R0T_C0M 

w.o 

O J 
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r \ 

( ENTER  J 


Perform 
Scaling 
(Fig  3. 

Rate 
3. 8. 8-2) 

IF  PI  Capture  ^ 
/ PI  Capture  Past 

/ 

Do  For  N 

I = 1 To  3 j 

Perform  Rate  Hole 
(Fig  3. 3. 8. 8-3) 

Perform  POR 
Conversion 
(Fig  3. 3. 8. 8-6) 

Min  Rate 
Min  Rate 

Flag  = 
Local 

( \ 


Then 

Rate  Hold 
Req  Flag  = Off 

Else 

IF  Rate  Hold:  f 
Req  Rate  Hold 
Req  LP 

^Then 


Reverse  State  Of  Rate 
Hold  Req  Flag 


THC  Rate  CMD  =(Max  Trans 
COM/ (HC  Max  Deflect  -HC 
Null  Deadband^ ) ) THC  SIG  ^ 

f 

RHC  Rate  CMDI=(Max  ROT  CON 
/(HC  Max  Deflect,  s-HC 

Null  Deadbandg ) ) RHC  SIG^ 

Figure  3. 3. 8.8-1.  Hand  Controller 
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.Figure  3- 3-8. 8-3.  Rate  Hold 
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IF 

HC  Null  Flag  ■ On 


IF 

Null  Local  » Oil 


VTBEN 

Turn  On 

) 

Null  Local 



THC  Rate  CMD  = THC  Save  + THG  Rate  CMD 


RHC  Safe  CMD  = RHC  Save  + RHC  Rate  CMD 


IF 

\then 

MAX  TRANS  = MAX 

_!7 

TRAMS  Save 

MAX  ROT  = MAX 
ROT  Save 


ELSB 


THC  Rate 

CMD  = THC  Save 

RHC  Rate  CMD  = RHC  Save 

10/16/79 
3.3.8. 8-8 


Fi gure  3. 3.8.  8-5  * N ul .1  Pro c ess 
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3. 3. 8. 8- 9 


Figure  3. 3. 8. 8-6.  POR  Conversion 
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3 . 3 - 8 . 9 • Resolved  Position  Algorithm  ( RP0_RP0S ) 

The  Resolved  Position  Algorithm  (RPO)  module  determines  the  validity  of  a 
desired  point  of  resolution  (POR)  position  and  attitude  for  a chosen  arm,  end 
effector,  and  payload.  The  desired  point  of  resolution  may  he  either  the  end 
effector  or  some  other  point  associated  with  a payload. 

a.  Control  Interface  - RPO  is  SCHEDULE' d hy  the  RMS  Item  Processor  ( RUD_KYBD ) 
on  demand. 

Invocation:  SCHEDULE  RP0_PR0S  PRIORITY  (PRI0_RP0) 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3- 3. 8.9-1- 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figures  3. 3. 8. 9-1  through  3- 3- 8. 9-9-  The  HAL  variable  names  and  other 
symbols  taken  directly  from  the  Level  C FSSR  are  documented  in  the 
module  data  list  under  the  Requirement  Symbol  heading. 

RPO  begins  processing  by  copying  the  input  data  into  local  storage  and 
then  setting  up  various  vectors  to  be  used  in  the  subsequent  reference 
frame  calculations.  Next  the  shoulder  and  wrist  yaw  angles  are  processed. 
Based  on  the  occurrence  of  the  wrist  yaw  singularity,  a single  or  dual 
pass  flag  is  set.  Next  RPO  computes  elbow  and  shoulder  pitch,  angles. 

If  the  wrist  singularity  condition  did  not  occur,  then  the  wrist  pitch 
is  also  calculated.  At  any  point  where  the  calculated  angle  exceeds 
the  soft  stop  limits,  the  fail  flag  is  turned  ON  and  second  iteration 
is  tested.  If  a second  iteration  occurs,  the  pitch  inputs  are  modified 
and  the  second  iteration  controls  are  set  to  terminate  after  completion 
of  the  second  iteration. 

RPO  checks  the  fail  flag  and  sets  the  operator  command  check  index  to 
'GOOD'  or  'FAIL'  accordingly  for  CRT  display  and  for  output  to  the 
Automatic  Sequence  Processor  (RAS). 

At  this  point  RPO  returns.  There  is  no  SPEC  initialization  or  cleanup 
processing. 

d.  Output s - Outputs  from  this  module  are  specified  in  Table  3- 3- 8.9-1- 

e.  Module  References  - None 

f . Module  Type  and  Attributes  - 

Type : Program 

Attributes:  N/A 
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g.  Template  References  - 

D INCLUDE  TEMPLATE  CRD_CIL  Constants  and  I-Load  Compool 

D INCLUDE  TEMPLATE  CRAJTE  Working  Compool 

D INCLUDE  TEMPLATE  CRI_LVC  Level  C Constants  Compool 

h.  Error  Handling  - Other  than  standard  FCOS  recovery,  no  error  recovery 
exists  for  this  module. 

i.  Constraints  and  Assumptions  - RPO  checks  to  see  if  the  arm  can  attain 
some*'  combination  of  joint  angles  that  will  place  the  point  of 
resolution  (POR)  at  the  coordinates  input  by  the  operator.  The 
'GOOD'  response  indicates  that  the  point  is  attainable  by  the 
hardware,  not  that  the  point  is  desirable  or  safe  or  avoids  collision 
Since  RPO  is  not  an  exact  inversion  of  the  RKG  major  function,  RPO 
cannot  validate  every  point  attainable  by  the  arm.  While  RPO 

is  active,  the  RMS  Item  Processor  (RUD)  inhibits  the  updating 
of  the  OPR  CMD  sequence  data  via  an  illegal  entry  message.  The 
integrity  of  the  data  processed  by  RPO  and  subsequently  by  the 
Automatic  Sequence  Processor  (RAS)  is  ensured  by  the  blanking  of 
the  OPR  CMD  CHECK  INDEX  prior  to  SCHEDULE' ing  RPO.  RAS  receives  its 
data  directly  from  RPO  only  after  a successful  verification  of  a 
sequence.  The  'FAIL'  or  blank  status  of  the  OPR  CMD  CHECK  INDEX 
inhibits  execution  of  the  data  by  RAS. 
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TABLE  3. 3*  8. 9-1  Resolved  Position  Algorithm 


MODULE  DATA  LIST 


UT 

\ 


ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1 

Desired  point  of  resolu- 

D.56 

R 

RUD 

CRAV  POR  COR  DESIRED? (lto3) 

V93J7520C-522C 

OPP  POP 

tier.  (POE)  (X,Y,Z)  in 

A. 2. 32 

pos“des” 

orhiter  structural  force 

2 

Desired  point  of  resolu- 
tion (POP)  attitude 

D .56 
A. 2. 32 

P. 

RUD 

CRAV_POR_CORD_DESIKED$  ( Lto6 ) 

V93J752.3C-525C 

OPR_POR_ATT 

DES 

;(P,YAW,R)  in  rotation 
axis  frame. 

3 

Arm  initialization  flag 

D.  55 

R 

RUD 

CRAV  ARM  INIT 

V92X3830X 

ARM  INIT 

■ 

A. 2. 32 

FLAG 

1. 

RMS  SE  SEL 

■ D.58 

R 

RUD 

CRAV  RMS  EE  ID 

V93JT50TC 

A. 2. 32 

• 

V93J7508C 

5 

OPR  CMD 

D.57 

w 

CRT,  RAS 

CRAV  OPR  CMD  CK  INDEX 

Y92X36L0X 

check  index 

A. 2. 32 

6 

Good  arm  init 

D.59 
A. 2. 32 

W 

RAS 

CRAV_GOOD_ARM_INI  T 

V92X3830X 

7 

Good  EE  selected 

0 

RPO 

CRAV  GOOD  EE  SEL 

A. 2. 32 

8 

Good  POR  POS  DES 

d.6i 

w 

RAS 

CRAV  GOOD  POR  POS  DES 

93J7520C-522C 

A. 2. 32 

9 

Good  PQR  ATD  DES 

D.62 
A. 2. 32 

w 

RAS 

CRAV_G00D_P0R_ATD_DES 

93J7523C-525C 

10 

Desired  point  of  resolu- 

T? 

L 

RPO  XYZ 

XYZ 

tion  (POR)  position  (X, 
Y.,Z)  in.  orhiter  structure 

1 

frame 

3 SJ 

11 

Desired  point  of  resolu- 

E 

L 

7i  5^ 

RPO  PYE 

PYR 

tion  ( POR)  attitude 
(P, YAW,R)  in  rotation 

rS  jZ: 

T5  0 

> 9 
- c 

axis  frame.. 

12 

AIF  (arm  init  flag). 

E 

L 

RP0_AIF 

13 

EE  SEL 

E 

L 

" O 

H-j  ' — J 

RP0_EE_SEL 

Ik 

Sine  of  swingout  joint 

E 

L 

> 5 

RPO  SIN  SWOUT 

SIN  SWOUT 

angle 

9 

15 

L ELP  WY 

A. 2. 33 

Z 

CSDK  ^ ELP  WY 

Sum  of  RA?I0_ELW  CEPS 
and  Llff  WY 

0 2 

r-'  ’ I'M 
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TABLE  3* 3* 8. 9-1  Resolved  Position  Algorithm  (cont’d) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

i 

MML 

REQT. 

SYMBOL 

i6 

Sine  of  desired  POR 

E 

L 

T 

RPO  SP  i 

SP 

pitch  attitude 

17 

Cosine  of  desired  POR 

E 

L 

RPO  CP 

CP 

pitch  attitude 

18 

Sine  of  desired  .POR 

E 

L 

RPO  SY 

SY 

yaw  attitude 

19 

Cosine  of  desired  POR 

E 

L 

RPO  CY 

■ CY 

yaw  attitude 

20- 

Length  "between  wrist  yaw 

E 

L 

RPO  L WY  EET 

L WY  EET 

joint  and  selected 
end-effector  tip 

21 

Position  vector  from 

E 

L 

RPO  POS  SHY  WRY 

POS  SHY  WRY 

shoulder  to  wrist  yaw 
•joint 

22 

Fail  Flag 

E 

L 

RP0_FAIL_FLAG 

23 

Sine  of  shoulder  yaw 

E 

1 

RPO  SI 

SI 

joint 

' 

2k 

Cosine  of  shoulder  yaw 

■ E 

L 

RPO  Cl 

Cl 

joint 

25 

Ppsition  vector  from 

E 

L 

RPO  POS  SHP  WRY 

POS  SHP  WRY 

shoulder  pitch  to  wrist 
yaw  joint 

26 

SWRY  (Sine  of  WRY). 

E 

L 

. 

RP0_SWRY- 

27 

PAS SI  Flag 

E 

L 

RP0_PASS1_FLAG 

28 

PASS 2 Flag 

E 

L 

RP0_PASS2_FLAG 

: W.H 

; , O 
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TABLE  3-3. 8. 9-1  Resolved  Position  Algorithm  (cont'd) 


MODULE  DATA  LIST 


ft 

ITEM 

DESCRIPTOR 

ACT 

SOU  RCE/DESTI  NATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

29 

Sine  of  shoulder,  elbow. 

E 

L 

RPO  S23l* 

S23L  ' 

wrist  pitch  joint  angle 

sum 

30 

Cosine  of  shoulder. 

E 

L 

RPO  C23L 

C23L 

elbow,  wrist,  pitch  joint 
angle  sum 

31 

Sum  of  shoulder,  elbow. 

E 

L 

RPO  SUM  PITCH 

‘SUM  PITCH 

wrist  pitch  joint  angles 

32 

JJUM1 

E 

L 

RPO  NUM1 

■33 

DENI 

E 

L 

RP0__DEN1 

■3lt 

K 

E 

L 

RP0_K 

35 

Elbow  pitch  joint  angle 

E 

L 

RP0J3LP 

ELP 

$6 

Shoulder  pitch  joint 

E 

L 

RPO  SHP 

SHP 

angle 

37 

Wrist  pitch  joint  angle 

E 

L 

RPOJffiP 

WRP 

38 

SWRY  MIN 

A. 2. 33 

Z 

CRDK_SWRY_MIN 

39 

Factor  to  convert  feet 

A.2.33 

Z 

CRDK  FT  TO  IN 

0 

FT  TO  IN 

to  inches 

t-% 

bo 

Degrees  to  radians 

A.2.33 

Z 

CRDK  DTR 

O sB 
^ Q 

DTR 

hi 

conversiton  factor  (it/180] 
Sine  of  port  swingout 
angle 

A.2.33 

Z 

CRDK_SW0UT_SIN_P0RT 

SW0UT_SIN_ 

PORT 

k2 

Cosine  of  port  swingout 
angle 

A.2.33 

Z 

CRDK_SW0UT_C0S_P0RT 

SWOUT_COS 

k3 

Length  from  wrist  yaw  to 

A.2.33 

Z 

CRDK  L WY  WR 

L WY  WR 

wrist  roll  joint 

It  It 

Length  from  wrist  roll 
to  end  effector  attach 
point 

A.2.33 

Z 

CRDK_L_WR_  EEAP 

03  Q 
ihJ  he} 

Sd 

L_WR_EEAP 

t?3 
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TABLE  3. 3- 8.9-1  Resolved  Position  Algorithm  (cont’d) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

'45 

Length  from  end-effector 

A. 2. 31 

Z 

CRIS  L EEAP  EET 

V98U5254  0255C 

L EEAP  EET 

attach  point  to  tip 

Location  of  the  MPM  OS 

A. 2. 33 

z 

CRDK  MPM  ATTH  PT 

46 

selected  arm  manipulator 
positioning  mechanism  in 
the  orbit er  structural 
frame  (X,Y,Z) 

47 

Length,  from  manipulator 

A. 2. 33 

Z 

CRDK  L MPM  SWOUT 

L MPM  SWOUT 

positioning  mechanism  to 
swingout  joint 

48 

Length  from  swingout  to 

A. 2. 33 

z 

CRDK  L SWOUT  SHY 

L SWOUT  SHY 

shoulder  yaw  joint 

49 

Length  from  shoulder 

A. 2. 33 

z 

CRDK  L SHY  SHP 

L SHY  SHP 

yaw  to  shoulder  pitch 
joint 

50 

Length  from  wrist  pitch 

A. 2. 33 

z 

CRDK  L WP  WY 

L WP  WY 

to  wrist  yaw  joint 

' 51 

Radians  to  degrees 

A. 2. 33 

z 

CRDK  RTD 

RTD 

conversion  factor 
(180/ IT  ) 

52 

Ratio  of  (L  SHP  ELP/COS 

A. 2. 33 

z 

CRDK  RATIO  SHEL  CDEL 

RATIO  SHEL 

DELTA) 

CDEL 

53 

Ratio  of  (L  ELP  WP/COS 

A.2.33 

z 

CRDK  RATIO  ELW  CEPS 

RATIO  ELW 

EPSILON) 

CEPS 

54 

Sum  of  DELTA  and  EPSILON 

A. 2. 33 

z 

CRDK_DELTA_EPS ILON 

DELTA__EPSILC 

55 

Arctangent  of  (elbow  off- 

A.2.33 

z 

CRDKRRP  DELTA 

DELTA 

set/L_SHP_ELP) 

56 

Shoulder  pitch  lower 

A.2.33 

z 

CRDK  LOW  SW  STOP  LIM$(2) 

SHP  MBT 

limit 

57 

Shoulder  pitch  upper 

■A.2.33 

z 

CRDK_UP_SW_  STOP_LIM$(.2) 

SHP  MAX 

limit 

58 

Elbow  pitch  lower  limit 

A.2.33 

z 

crdk_low_sw_stop_lim$ ( 3 ) 

ELP_MHT 

, 59 

Elbow  pitch  upper  limit 

A.2.33 

z 

CRDK_UP_SW_STOP_LIM$ ( 3 ) 

ELPJ4AX 

60 

Wrist  pitch  lower  limit 

A.2.33 

z 

CRDK_LOW_SW_STOP_LIM$  ( 4 ) 

WRP_MIK 

61 

Wrist  pitch  upper  limit 

A.2.33 

z 

CRDKJJP_SW_STOP_LIM$  ( 4 ) 

WRP_MAX 
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TABLE  3. 3. 8. 9-1  Resolved  Position  Algorithm  (cont'd)  MODULE  DATA  LIST 


PON 

i^o 
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TABLE  3.3.8.9-1  Resolved  Position  Algorithm  (cont  *d)  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

■ 

HAL  NAME 

MML 

REQT. 

SYMBOL 

71 

Vector  from  the  payloac 
POR  to  the  end  effect©! 
tip  in  end  effector 
frame 

• E 

L . 

RPO_PL_TO_EE 

PLJTOJSE 

72 

Transformation  matrix 
from  payload  operating 
frame  to  end  effect  or 
operating  frame 

A. 2. 31 

Z 

CEIS_PL_TO_EE_OP_SEL 

' V98U5308C-352C 
V?6U6707C-715C 

PL_T°_EE 

OP_SEL 

73 

EE  TO  OS 

(Transformation  matrix 
from  end  effector 
to  orbiter  structural 
frame ) 

E 

L 

. 

RPO__EE_TO  OS 

71* 

OS  TO  SWOUT 
(Transformation  matrix 
from  the  orbiter 
structural  to  swing 
out ■ frame ) 

E 

L 

. 

RPO_OS_TO_SWOUT 

75 

Position  vector  from 
wrist  yaw  joint  to 
end  effector  tip  - 

E 

L. 

RPO  POS  WRY  EET 

POS_WRY_EET 

76 

Position  vector  from 
the  manipulator 
positioning  mechanism 
to  swing  out  joint 

E 

L 

RPO__POS_MPM_SWQUT 

POS_MPM 

SWOUT 

77 

Position  vector  from 
swing  out  joint  to 
shoulder  yaw  joint 

E 

L- 

RP0_PQSJ3WQUT_SHY 

POS  SWOUT 
_SHY 

78 

Shoulder  yaw  joint  angle 

E 

L 

RPO_SHY 

SHY 

19 

SWOUT  TO  AM 
(Transformation  matrix 
from  the  swing  out  to 
arm  reference  frame) 

E 

L 

: 



RPO_SWOUT_TQ_AM 
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TABLE  3.3.8. 9-1  Resolved  Position  Algorithm  ( cont ’ d ) 


MODULE  DATA  LIST 
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Perform  Input  Processing 
(Figure  3. 3- 8. 9-2) 


Perform  Point  Of  Resolu- 
tion Processing 
Figure  3. 3. 8. 9-3) 

Perform  shoulder  Yaw 
Vector  Processing 
(Figure  3. 3. 8. 9-*0 


Perform  Shoulder  Pitch 
Vector  Processing 
(Figure  3. 3- 8. 9-5) 
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Perform  Singularity- 
Processing 
(Figure  3- 3. 8. 9-6) 


rp  I Opr  Cmd  Ck  Flag 
=1 


IF  Fail  Flag  = On 


Opr  Cmd  Ck  Index 
= 'Fail1 


E Good  EE  Sel  = EE  Sel 


Good  PL  Init  = PID 


Good  Arm  Ini 

t = AIF 

DO  FOR  1=1 

to  3 

Opr  Cmd  Ck  Flag 
= 2 

Good  POR  Atd  DeS/ 


Good  POR  Pos  Des, 


Opr  Cmd  Ck  Index 
= 'Good' 


c>  /J 

Figure  3. 3. 8. 9-1*  Resolved  Position  Algorithm 
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Figure  3-3-8. 9-2.  Input  Processing 
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Figure  3. 3. 8. 9-3.  Point  of  Resolution  Processing 
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Figure  3.  3.  8.  9-4.  Shoulder  Yaw  Vector  Processing 
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SHY  = RTD  ARCTAN  2 


(pos_shy__wry2,  pos_shy_wry1) 


SI  = SIN(DTR  SHY) 


Cl  = C0S(DTR  SHY) 


SWOUT  To  AM  = MATRIX 
(Cl,  SI,  0, 

-SI,  Cl,  0, 

0,0,1, 


EE  To  AM  =( SWOUT  To  AM) 

* * 

(OS  To  SWOUT)  (EE  To  OS) 


POS_SHY_SHP  = VECTOR 
(0,  0,  L_SHY_SHP) 


POS  SHP  WRY 


(P0S_SHY  WRY) 


Figure  3. 3. 8. 9-5.  Shoulder  Pitch  Vector  Processing 
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Figure  3. 3. 8. 9-6.  Singularity  Processing 
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Passl  Flag  = Cn 


SumJMtch  = RTD  Arctan2 
fEE  ToflM(3il), 

EEEoflM  (ljl)) 


SZ34  = Sin 
(DTR  (Sum_Pitch)) 


C234  = Cos 
(DTR  (Sum-Pitch)) 

P0SJ3HPJIRP  = 

POS_SHP_WRY 

- Vector 

( ( C234 ) ( L_WP_WY ) , 0, 

(-S234V  (L  MU 

Numl  “ (POS_SHP__WRP1)" 
* (POSJHPJIRP3)2 

- (Ratio_She1_CdeU2 

- (Ratio_E1w_Cepsr 


Deni  = 2 

(Ratio_Shel_Cde1 ) 
(Ratio_E1w_Ceps) 


Figure  3. 3. 8. 9-7.  Wrist  Yaw  Processing 
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Figure  3. 3. 8. 9-8.  Elbow  Pitch  Processing 
••  •>  A 
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T?RP<  WRP_MIN  \ T 
or 

WRP>  WRP  Max 


Fail  Flag  = On 


Figure  3. 3. 8. 9-9.  Shoulder  Pitch  Processing 
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3.3.8.10  Automatic  Sequence  Processor  (RAS_AUTOS EQ ) 

The  Automatic  Sequence  Processor  (RAS)  module  validates  and  controls  the 
operator  commanded  and  pre-stored  auto  sequence  processing. 

a.  Control  Interface  - RAS  is  CALL'ed  by  the  RMS  Executive  (REX)  at 
12.5  Hz. 

Invocation:  CALL  RAS_AUTOSEQ 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3.3.8.10-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown 
in  Figures  3.3.8.10-1  through  3.3.8.10-15. 

RAS  processing  on  the  first  auto  configuration  cycle  consists  of 
validation  checks  for  an  operator  commanded  sequence  or  a pre- 
stored auto  sequence  and  initialization  for  the  sequence  when  valid. 

Operator  commanded  sequence  validation  consists  of  verifying  that 
the  Resolved  Position  Algorithm  (RPO)  declared  the  sequence  'GOOD' 
and  that  the  arm  and  payload  used  by  RPO  are  the  ones  currently  in 
use  by  the  RMS  software.  If  all  checks  are  successful,  the  Auto 
Sequence  Ready  light  and  Next  Point  Flag  are  turned  ON. 

Pre-stored  auto  sequence  validation  consists  of  verifying  that: 

1.  The  arm  specified  in  the  sequence  matches  the  arm  selected, 

2.  The  EE  specified  in  the  sequence  matches  the  EE  selected, 

3.  If  the  automatic  sequence  is  designed  for  an  unloaded  arm, 
then  a payload  is  not  captured, 

4.  If  a payload  is  specified  in  the  sequence,  it  matches  the 
selected  payload, 

5.  The  current  POR  position  and  attitude  meet  the  initial 
tolerance  condition  of  the  starting  point  in  the  sequence. 

If  all  checks  are  successful,  the  Auto  Sequence  Ready  light  is 
turned  ON,  the  desired  EE  position  and  attitude  vectors  are 
initialized,  and  the  transformation  matrix  (from  orbiter  structural 
frame  to  POR  orientation)  is  computed. 

If  this  is  not  the  first  time  that  the  auto  sequence  module  (RAS) 
is  to  be  executed  and  the  Waiting  Flag  is  ON,  the  waiting  mode 
is  processed.  If  the  sequence  is  invalid,  RAS  remains  in  the 
position  hold  mode.  But  if  the  sequence  is  valid  and  the  operator 
requests  a continuation  of  the  automatic  sequence,  the  progressing 
mode  is  entered. 
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If  a new  trajectory  point  is  to  be  acquired,  vectors  are  computed  for  the 
desired  position  and  attitude,  translation  and  rotation  rates  for  the 
point  of  resolution  are  computed  , and  checks  for  either  stopping  or 
continuing  a trajectory  are  made. 

If  the  operator  requests  the  sequence  to  stop,  the  current  mode  is 
cancelled  and  the  time  mode  is  initialized.  If  a pause  is  requested, 
the  position  and  attitude  errors  are  checked  to  determine  if  the  point 
of  resolution  is  within  the  washout  region.  If  the  point  of  resolution 
is  within  the  washout  region,  the  point  of  resolution  rates  are  decreased 
such  that  the  desired  sequence  point  is  achieved.  When  the  point  of 
resolution  is  not  to  stop  at  the  point  it  is  moving  toward,  RAS  determines 
if  it  is  within  the  fly-by  region.  When  the  point  of  resolution  is 
within  the  fly-by  region,  the  point  has  been  reached  and  RAS  proceeds 
to  acquire  the  next  point.  Whenever  the  arm  is  stopped  at  a point  in 
the  pre-stored  auto  sequence,  the  point  number  is  output  to  the  RMS 
control  display.  When  the  arm  is  moving,  the  most  recently  passed  point 
number  is  output  to  the  display. 

When  the  arm  has  been  stopped,  the  Auto  Sequence  in  Progress  light  is 
turned  OFF  and  if  the  last  point  in  a pre-stored  auto  sequence  has  not 
been  reached,  then  the  Auto  Sequence  Ready  light  is  turned  ON  to  allow  the 
operator  to  resume  execution  of  that  sequence. 

There  is  no  SPEC  initialization  or  cleanup  processing. 

d.  Output  - Outputs  from  this  module  are  specified  in  Table  3.3.8.10-1. 

e.  Module  References  - None 


f.  Module  Type  and  Attributes  - 

Type:  External  Procedure 

Attributes:  Default  (serially 

g.  Template  References  - 

D INCLUDE  TEMPLATE  CRA_TE 
D INCLUDE  TEMPLATE  CRE_MC0 
D INCLUDE  TEMPLATE  CRD_CIL 
D INCLUDE  TEMPLATE  CRC_C0T 
D INCLUDE  TEMPLATE  CRF  ASC 


reusable  with  no  protective  mechanism) 


Working  Compool 

Output  Compool 

Constants  Compool 

RMS  Constants  Table 

Pre-stored  Auto  Sequence  Compool 

no  error  recovery 


h.  Error  Handling  - Other  than  standard  FCOS  recovery, 
exists  for  this  module. 


0<:2  3 
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i.  Constraints  and  Assumptions  - 

• The  final  point  in  a pre-stored  auto  sequence  is  always  a 
pause  point. 

• A valid  pre-stored  auto  sequence  will  always  have  more  than  one 
point. 

• There  are  no  requirements  for  positive  feedback  to  the  crew 
on  the  following  errors: 

1.  Operator  command  mode  requested  and  operator  command 
check  is  "FAIL". 

2.  Operator  command  mode  requested  and  a different  arm, 

PL  or  EE  is  selected  than  the  one  used  by  Resolved 
Position  Algorithm  (RPO) . 

3.  No  pre-stored  auto  sequence  has  been  initialized  for 
the  selected  auto  submode. 

4.  Auto  sequence  is  requested  and  the  arm,  EE,  or  payload 
does  not  match  the  ones  specified  in  the  pre-stored 
sequence. 

5.  Auto  sequence  is  requested  and  the  initial  tolerance 
conditions  are  not  met. 

6.  Auto  sequence  is  requested  and  the  auto  sequence  start 
point  from  RMS  control  is  out  of  the  valid  range  of 
point  numbers. 

• The  position  and  attitude  specified  for  non-pause  points  may 
not  be  achieved. 

• There  is  a possibility  of  collision  between  payload  and  orbiter/ 
obstructions  unless  simulations  of  the  auto  sequences  are  per- 
formed and  validated  for  the  payload (s)  to  be  used  prior  to 
flights . 

• A valid  operator  commanded  sequence  from  RPO  indicates  that 
the  point  is  attainable  by  the  hardware,  not  that  the  point 
is  desirable,  safe,  avoids  collision  nor  avoids  reach  limits. 

• The  washout  region  is  larger  than  the  flyby  region,  which  is 
larger  than  the  position  hold  region. 
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Table  3.3.8.10-1  Automatic  Sequence  Processor 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/ 

DESTINATION 

HAL  NAME 

MML 

REQT . 
SYMBOL 

1 

First  Pass  Flag 

A.2.32 

I 

RXY 

CRAB_RAS_FIRST_TIME 

V92X3149X 

2 

Selected  RMS  Seq.  ID 

A.  2. 32 

I 

RXY 

CRAV_AUTO_SEQ_ACT 

V92U3105C 

3 

Auto  Seq.  Proceed/Stop 

A.2.32 

I 

RCD 

CRAV  AUTO  GO  STOP 

4 

Arm  Select  Index 

A.2.32 

I 

RCD 

CRAV_ARM_SEL 

5 

Selected  EE  index 

A.2.32 

I 

RCD 

CRAV_EE_ID_ACT 

6 

Selected  PYLD  Index 

A.2.32 

I 

RCD 

CRAV_PYLD_ID_ACT 

7 

PL  Capture 

A.2.32 

I 

RCD 

CRAB  PYLD  CAP 

8 

Auto  Seq.  Start  Point 

A.2.32 

I 

RUD 

CRAB_AUTO_SEQ_FLAG 

V93X7551X 

Flag 

9 

Auto  Seq.  Start  Point 

A.2.32 

I 

RUD 

CRAV_AUTO_SEQ_STR_PT 

V93J7550C 

10 

Transformation  Matrices 

A.2.32 

I 

RKG 

(POR  to  OS) 

crav_trfm_mat $ ( 1 ) 

V92U3390C-398C 

(POR  to  AM) 

CRAV_TRFM_MAT  $ ( 2 ) 

V92U3400C-408C 

(OS  to  AM) 

CRAV_TRFM_MAT  $ ( 3 ) 

V92U3380C-388C 

11 

Position  of  POR  in  OS 

A.2.32 

I 

RKG 

CRAV  POR  POS  OS 

V92H3330C-332C 

(POR_POS_OS) 

~ 

12 

TD  Ref  ID 

A.2.32 

I 

RXY 

CRAV_TD_REF_ID 

V92U3110C 

13 

RD  Ref  ID 

A.2.32 

I 

RXY 

CRAV  RD  REF  ID 

V92U3115C 

14 

OPR  CMD  CK  Index 

D. 57,  A.2.32 

I/R 

RUD/RPO 

CRAV_0P  R_CMD_CK_INDEX 

V92X3840X 

15 

Good  Arm  Init 

D. 59,  A.2.32 

R 

RPO 

CRAV_GOOD_ARM_INIT 

V92X3830X 

16 

Good  POR  Pos  Desired 

D. 61 , A.2.32 

R 

RPO 

CRAV_G00D_P0R_P0S_DES 

V93J7520C-522C 

17 

Good  POR  Att  Desired 

D. 62,  A.2.32 

R 

RPO 

CRAV_G00D_P0R_ATD_DES 

V93J7523C-525C 
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Table  3.3.8.10-1  (Cont'd)  Automatic  Sequence  Processor 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/ 

DESTINATION 

HAL  NAME 

MML 

REQT.  SYMBOL 

18 

Auto  Seq.  In  Prog 

A.2.34 

I/W 

RXY/MCIU 

CREB_AUT0_SEQ_IN_PR0G 

V72X2942J 

- 

19 

Auto  Seq.  Last  Point 

A.2.32 

0 

CRT , DL 

CRAV_AUT0_SEQ_LAST_P0INT 

V92J3241C 

20 

Position  Hold  Flag 

A. 2. 32 

0 

RWP,  DL 

CRAB_P0SITI0N_H0LD 

V9 2X3 14 IX 

21 

EE  Trans  Rate  Cmd 

A.2.32 

0 

RRP,  DL 

CRAV_EE_XLT_RATE_CMD_AM 

V92R3175C-177C 

22 

EE  Rot  Rate  Cmd 

A.2.32 

n 

V 

REP,  DL 

CFJ1V  EE  ROT  RATE  CMD  AM 

V92R3180C-182C 

23 

Auto  Seq  Ready 

A.2.34 

I/W 

RXY/MCIU 

CREB_AUT0_SEQ_READY 

V72X2941J 

24 

Auto  Seq  Length 

A.2.35 

z 

CRFS_SEQ_LENGTH 

25 

Auto  Seq  Arm  ID 

A. 2. 35 

z 

CRFS_SEQ_ARM_ID  I 

26 

Auto  Seq  EE  ID 

A.2.35 

z 

CRFS_SEQ_EE_ID  1 

27 

Auto  Seq  PYLD  ID 

A.2.35 

z 

CRFS_SEQ_PYLD_ID  \ 

V98U5563C  - 

28 

Point  Table  Index 

A.2.35 

z 

CEFS_P0INT_INDEX  1 

V98U5702C 

29 

Auto  Seq  Trans  IC  Tol 

A.2.35 

z 

CRFS_TRANS_IC_TOL  1 

30 

Auto  Seq  Rot  IC  Tol 

A.2.35 

z 

CRFS  ROT  IC  TOL  / 

31 

Pause  Table  Flags 

A.2.35 

z 

CRFS_PAUSE_FLAG 

V98U5363C-562C 

32 

Sel  PL  Trans  Rate  Coarse 

D.  12 

z 

STM 

CRSS  TRNS  RATE  PYLD  SEL 

V93R7600C 

A.2.37 

CRS 

V93R7611C-  615C 

33 

Sel  PL  Rot  Rate  Coarse 

D.  12 

z 

STM 

CRSS  ROT  RATE  PYLD  SEL 

V93R7601C 

A.2.37 

CRS 

V93R7621C-625C 

34 

Degrees  to  Radians 

A.  2. 33 

z 

CRDK  DTR 

DTR 

Conversion  Factor  ( /180) 

35 

Radians  To  Degrees  1 Qn 

A.2.33 

z 

CRDK  RTD 

RTD 

Conversion  Factor  ( /tt) 

36 

Max  Dist 

A.2.33 

z 

CRDK_MAX_DI  ST 

GO 


o 

O 


* 


o 


c/i 


w 

(D 

c+ 

P 


CD 

pb 

a 

CD 

CD 

H* 


CO 

X> 

CD 

O 

H* 

t-h 

H* 

O 

P 

ft 

H* 

O 

P 


J3D 

® CD  CO 

% < g 


CO 

u> 

00 

H-* 

0 

1 

UJ 


"4 

vO 


ITEM 


DESCRIPTOR 


# 


37 

Max  Phi 

A.2.33 

38 

Dist  Washout 

A.2.33 

39 

Phi  Washout 

A.2.33 

40 

Dist  Flyby 

A.2.33 

41 

Phi  Flyby 

A.2.33 

42 

Dist  Hold 

A.2.33 

43 

Phi  Hold 

A.2.33 

44 

Dist  Exp 

A.2.33 

45 

Phi  Exp 

A.2.33 

46 

XYZ 

E 

47 

PYR 

E 

48 

Pause  Flag 

E 

49 

SP 

E 

50 

CP 

E 

51 

SY 

E 

52 

CY 

E 

53 

SR 

E 

54 

CR 

E 

55 

Str  to  Des 

E 

56 

Pointer 

E 

57 

Dist 

E 

58 

Phi 

E 

59 

Err  Mat 

E 
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Table  3.3.8.10-1  (Cont'd)  At 


# 

ITEM 

60 

KFPS 

61 

KDPS 

62 

XYZ  Dot 

63 

PYR  Dot 

64 

Dist  Min 

65 

Phi  Min 

66 

Gain 

67 

X 

68 

Y 

69 

Z 

70 

Next  Point  Flag 

71 

Good  PL  Init 

72 

Selected  Vector  from 
EE  to  POR  (V_EE_P0R) 

73 

Max  Trans 

74 

Joint  Rates 

75 

Mode  Change  Thresh 

76 

Progressing  Flag 

DESCRIPTOR 


SOURCE/ 

ACT  DESTINATION 


A.2.32 
D.  63 

A.2.32 


E 

A.2.32 

A.2.33 

E 


ic  Sequence  Processor 
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f 1 

VsKv 


First  Pass  Flag=Off 
Seq  Inir  Fail^On 
Waiting  Flag"On 
Progressing  Flag“Off 
Distance  Flag”Off 
Time  Flag=Off 
Auto  Seq  In  Prog“Off 
Pause  Flag^Off 
KFPS=Se!  PL  Trans  Rate 
Coarse  (P0R  index) 
KDPS=Sel  PL  Rot  Rate 

Coarse  (P0R  Indexj 
Max  Trans^O 


IF 


Submode=5 


> 


Perform 

Auto  Seq  Initialization 
3 (Figure  3.3.8.10-3) 


C/3 

2 


IF 

Cpr  Cmd  Ck  Index^ * Good  * 

OR 

Good  Arm  Init£  Arm  Select  Index 
OR 

(Good  PL  Initial  And  PL  Capture*On) 
OR 

(Good  PL  Init^I  And 
Good  PL  Init?^  Selected  PYLD  Index)  i 


Auto  Seq  Ready=0ff 


Auto  Seq  Ready=*0n 
Next  Point  Flag-On 
Seq  Init  Failm0ff 


EE  ID'#  Sc  Lected  EE  Index  ) 

OR 

(Arm  IT)#3)AND(Arm  ID#Arm  Select  Index) 

OR 

(PL  ID=1)AND{PL  Capture*On) 

OR 

(PL  ID# 1) AND (PL  I Deselected  PYLD  Index) 


NOTE:  SSI“Selected  RMS 

Sequence  ID 


Seq  Init 

Fail=Of f 

CALL 

Tolerance  Checks 
(Figure  3,3.8.10-4) 


Auto  Seq  Start  Point 
Flag=Of f j 


Sea  Length=  Pointer*- 

Seq  Length- 
Auto  Seq  Start  Point 
Pointer®  Auto  Seq  Start  Point 


O # 
23  Pi 


Pointer^  Auto  Seq  Starr  Point) 
AND  ] 

Auto  Seq  Starr  Point  f. Pointer/ 
-t-Seq  Length-1  / 


Auto  Seq  Start  Point  Flag* 
Off 


CALL 

Tolerance  Checks 
(Figure  3.3.8,10-4) 


Auto  Seq  Ready*  Off 


Q £ 

t?D 

Is 

pi 
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Figure  3.3.8.10-4.  Tolerance  Checks 
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Figure  3.3.8,10-5.  Common  Calculations 
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Figure  3.3.8.10-7.  Next  Point  Processing 
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Figure  3.3.8.10-8,  Time  To  Go  Computations 


S3  7 


JL  KFPS*=KFPS  (Trans  Time/ 
Rot  Time 

— 
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8. 10' 


PYR  Dot=  Vector(0,KDPS,0) 


Gain=  KDPS/(2  Sin (Phi  DTR)) 

x=  Err  Mat(2>3)-Err  Mat(3,2) 
Y=  Err  Mat(3(1)-Err  Mat(lj3) 

Z=  Err  Mat(iB2)“Err  Mat(2,l) 
PYR  Dot'  “Gain  Vector  '(X,Y,Z) 


D CJ 

a>  bi 

(TO  rf 
IS  IS 


w K 
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Figure  3.3.8.10-14.  POR  Conversions 


Figure  3.3.8,10-15.  Last  Point  Processing 
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3.3.8.11  Resolved  Rate  Processor  (RHP  RRATE) 

RRP  transforms  end  effector  translation  and  rotation  rate  commands  (in  the 
arm-reference  system)  into  joint  angle  rate  commands.  RRP  monitors  for  and 
resolves  arm  control  law  singularities  and  excessive  joint  rate  commands. 

a.  Control  Interface  - RRP  is  CALL' eel  by  the  RMS  Executive  (REX)  at  12.5  Hz. 


Invocation  - CALL  RRP  RRATE 


b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3.3.8.11-1. 


c.  Process  Description  - The  control  flows  for  this  module  are  shown  in  Figures 
3. 3. 87 11-1  through '3.3.8.11-7.  The  HAL  variable  names  and  other  symbols  taken 
directly  from  the  Level /C  FSSR  are  documented  in  the  module  data  list  under 
the  Requirement  Symbol  heading. 


RRP  first  performs  the  shoulder  yaw  joint  rate  processing  and  singularity 
checking.  If  the  magnitude  of  the  "X"  distance  is  less  than  1 X 10“8 
(approximately  zero),  the  arm  is  in  the  shoulder  singularity  condition  and 
is  commanded  away  from  the  condition  using  a shoulder  yaw  joint  rate  command 
equal  to  the  maximum  joint  rate  or  zero,  dependent  on  the  computed  value  of 
the  y- component  of  the  wrist  yaw  velocity.  Otherwise,  the  shoulder  yaw  joint 
rate  command  is  computed  for  the  non-singularity  condition. 


RRP  next  performs  wrist  yaw  and  roll  rate  command  processing  and  wrist  sin- 
gularity checking.  If  the  absolute  value  of  the  cosine  of  the  wrist  yaw 
joint  angle  is  less  than  the  sine  of  the  proximity  tolerance  angle,  then 
the  arm  is  approaching  the  wrist  singularity  condition  and  the  wrist  singu- 
larity flag  in  turned  ON.  If  the  absolute  value  -ofnthe  cosine  of  the  wrist 
yaw  joint  angle  computed  value  is  less  than  1 X 10  , the  arm  is  in  the 

singularity  condition.  The  arm  is  driven  oxit  of  this  condition  by  determining 
the  command  which  yields  the  largest  rate  independent  of  the  rotation  dir- 
ection. The  command  is  limited  such  that  it  does  not  exceed  the  maximum 
limit  for  the  wrist  yaw.  The  wrist  roll  rate  is  zero  in  the  singularity 
condition.  If  the  arm  is  not  in  this  singularity  condition,  the  wrist  yaw 
and  roll  joint  rate  commands  are  computed. 

RRP  then  performs  the  end  effector  velocity  value  computations , pitch 
joint  rate  command  processing  and  elbow  singularity  checking.  If  the  absolute 
value  of  the  difference  of  the  elbow  pitch  angle  and  elbow  offset  angles  is 
less  than  the  proximity  tolerance,  the  arm  is  approaching  the  elbow  singularity 
condition  and  the  elbow  singularity  flag  is  turned  ON.  If  the  value  is  less 
than  1 X 10“  , the  arm  is  in  the  elbow  singularity  condition.  The  arm  is 
driven  from  the  condition  with  the  shoulder  yaw  joint  rate  command  equal  to 
the  computed  value  of  the  linear  velocity  along  the  arm  segment  from  the 
elbow  pitch  joint  to  the  wrist  pitch  joint.  The  elbow  pitch  and  wrist  pitch 
rate  commands  are  then  computed. 
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After  all  the  joint  rate  commands  are  computed,  the  values  are  compared  to 
the  maximum  allowable  joint  rates.  If  any  values  are  out  of  limits,  the 
value  that  is  out  of  limits  by  the  greatest  percentage  is  used  to  reduce  all 
joint  rate  commands  proportionally. 

There  is  no  SPEC  initialization  or  cleanup  processing. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3.3.8.11-1. 

e.  Module  References  - None 

f . Module  Type  and  Attributes  - 

Type : External  Procedure 

Attributes:  Default  ( serially  reusable  with  no  protective  mechanism). 

g.  Template  References 

D INCLUDE  TEMPLATE  CRA_TE  Working  Compool 
D INCLUDE  TEMPLATE  CRD__CIL  Constants  and  I-Load  Compool 

h.  Error  Handling  - Other  than  standard  FCOS  recovery,  no  error  recovery  exist 
for  this  module. 

i • Constraints  and  Assumptions  - None . 


TABLE  3*3. 8.11-1.  Resolved  Rate  Processor 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1 

Commanded  EE 
Translational  Rate  (AM) 

A. 2. 32 

I 

RJS,  EAS. 

CEAV_EE_XLT_RATE_CMD_AM 

— 

V92B$L75C_1TTC 

EE-TRAUS_ 

RATE_CMD 

2 

Commanded  EE 
Rotational  Rate  (AM) 

A. 2. 32 

I 

EJS,  RAS 

CBAV_EE_ROT_RATE_CMD_AM 

V92R3180C-182C 

EE  ROT  RATE 
CMD 

3 

Cosine  of  WRY  Angle 

A. 2. 32 

I 

RKG 

. 

CBAV_JA_C0S$(5) 

V92E3351*C 

JOINT__ 
ANGLE  SIN,. 

k 

Sine  of  WRY  Angle 

A. 2. 32 

I 

RKG 

crav_ja_sin$(5) 

V92R33bhC 

TOINT- 

ftRGLE_SIN5 

5 

Elbow  Pitch  Angle 

A.2.32 

I 

RYE 

crav_ja_atl$(3) 

V92H3302C 

TOINT- 

1EGLES3 

6 

Wrist  Pitch  Angle 

A. 2. 32 

I 

RYE 

CEAV_JA_ATL  $(.U) 

V92H3303C 

toint 

ySfGLES^ 

7 

Wrist  Yaw  Angle 

A.2.32 

I 

RYE 

CRAV_JA_ATL$  ( 5 ) 

V92H330UC 

ioint_ 

ANGLES ^ 

8 

Sine  of  Sum  of  Shp 
Angle,  ELP  Angle,  and 
WRP  Angle 

A.2.32 

I 

RKG 

CRAV_JA_SIN234 

V92H3348C 

323U 

9 

Cosine  of  Sum  of  SHP 
Angle,  ELP  Angle,  and 
WRP  Angle 

A.2.32 

I ' 

RKG 

CRAV_JA_C0S23L 

V92H3358C 

323^ 

10 

X- component  of  Arm 
Reference  Vector  from  • 
SHY  to  WRY 

A.2.32 

I 

RKG 

CRAV_X__S  HY_WY 

V92H3338C 

i_SHY_WT 

11 

Distance  from  WRY  to 
EE  Tip 

A.2.32 

I 

RKG 

CRAV_L_WY_EET 

T92H333TC 

L_WY_EET 

12 

Distance  from  WRP  to 
EET  Projected  onto 
X-Z  Plane  of  AM 

A.2.32 

I 

RKG 

CRAV_L_WP_EET_IP 

V92H3336C 

L WP  EET 
IP 

13 

Joint  Rate  Limits 

A.2.32 

I 

RYE 

CRAV_JHT_RATE_LIM 

' 

JRL_MAX 

BOOK:  OFT  SM  Detailed  Design  Specification 


TABLE 


3*3.8.11-1.  Resolved  Rate  Processor  (cont'd. ) 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOU  RCE/DESTI  NATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

Ik 

Shoulder  Singularity 
Proximity  Tolerance 

A. 2. 33 

z 

CRDK_SH_PR0X_T0L 

SH_PROX_TOL 

15 

Elbow  Singularity 
Proximity  Tolerance 

A. 2. 33 

z 

CRDK_EL_PR0X_T0L 

EL_PROX_TCL 

16 

SINE  of  Wrist  Singularity 
Proximity  Tolerance 

A. 2. 33 

z 

CRDK_S  I N_WR JPR0X_T0  L 

SIH(W  PROX 
TOL) 

IT 

APZERO 

A. 2. 33 

z 

CRDK  APZERO 

18 

Arctangent  of  (Elbow 
Offset /length  from  ELP 
to  WPP) 

A. 2. 33 

z 

CRDK_RRP__EPS  ILON 

' 

EPSILON 

19 

Sum  of  DELTA  and 
EPSILON 

A. 2. 33 

z 

CRDK_DELTA_EPS ILON 

DELTA_ 

EPSILON 

20 

Ratio  of  (L_SHP  ELP/ 
Cosine  DELTA) 

A.2.33 

z 

CRDK_RATIO_SHEL_CDEL 

RATIO  SHEL 
3DEL 

21 

Ratio  of  (length  from 
ELP  to  WRP/ Cosine  DELTA) 

A. 2. 33 

z 

CRDK_RATIO_ELW_CEPS 

RATIO  ELW 

:eps 

22  . 

Radians  to  Degrees 
Conversion  Factor 

A.2.33 

z 

CRDK_RTD 

RTD  . 

23 

Degrees  to  Radians 
Conversion  Factor 

A.2.33 

z 

CRDK_DTR 

DTR 

2k 

Joint  Angle  Rate  Com- 
mands 

A. 2. 32 

0 

RHM,  rare,  RTV,  DL 

CRAV_JAR_CMD 

V92R3205C-210C 

JOINT  RATE 
CMD 

25 

SHY  Singularity  Flag 

A. 2. 32 

0 

RHM,  DL, 

CRAB_SING_SHY 

V92X3200X 

SHY  SING 
FLAG  . . 

2 6 

WRY  Singularity  Flag 

A. 2. 32 

0 

REM,  DL, 

CRAB_SING_WRY 

V92X3201X 

WY  SING 
FLAG 

27 

ELP  Singularity  Flag 

A. 2. 32 

0 

*HM,  DL, 

CRAB_SING_ELP 

V92X3202X 

ELP  SING 
FLAG 
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TABLE  3.3.8.11-1.  Resolved  Rate  Processor  (cont'd. ) 


MODULE  DATA  LIST 


a 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

28 

Y- component  of  WRY 
Velocity 

E 

L 

RRP_V_WY_Y 

V_WY__Y 

29 

EE  Rotation  Rate  about 
Y-axis  of  AM 

E 

L 

RRP_OMEGA_Y 

0MEGA_Y 

30 

EE  Translation  Rate  in 
X-axis  of  AM 

E 

L 

RBPV23U_X 

V234  X 

31 

EE  Translation  Rate  in 
Z-axis  of  AM 

E 

L 

RRP_V23L-Z 

Y234_Z 

32 

In-plane  Linear  Velo- 
city of  Arm  Segment 
from  WRP  to  EE  tip 

E 

L 

RRP_IP_WP_EE 

IP_WP_EE 

33 

Normal  Linear  Velocity 
of  Arm  Segment  from 
WRP  to  EE  Tip 

E 

L 

RRPJLPJJORM 

IP_N0RM 

3U  . 

Sine  of  Sum  of  WRP 
Angle  and  EPSILON 

E 

L 

rrp_se4 

SE4 

35 

Cosine .of  Sum  of 
WRP  Angle  and  EPSILON 

E 

L 

krp_ce4 

CE4 

36 

Linear  Velocity  of 
Arm  Segment  from 
ELP  to  WRP 

E 

L 

RRP_V_ELP_WP 

O td 

V_ELP_WP 

37 

Cosine  of  Difference 

E 

L 

RRP_CDE3 

sa  a 

5=;  ^d 

CDE3 

of  ELP  Angle  and 

£ & 

DELTA-EPSILON 

38 

Ratio  of  the  absolute 
value  of  commanded  rate 
to  maximum  allowable 
joint  rate 

E 

L 

RRP_KD0T 

> £ 
V— j 

K_D0T 

O £ 

39 

Inverse  of  maximum  &D0T 

E 

L 

RRP  MAX  KDOT 

E tj 

MAX  K DOT 

Uc 

Sine  of  Difference  of 
ELP  Angle  and 

E 

L 

RRP  SDE3 

l-H 

GO 

o 

DELTA  J2PSIL0N 

Td  W 

o 

O >-3 

W B 

K 
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Figure  3.3.8.11-1.  Resolved  Rate  Processor 
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Figure  3.3.8.11-2.  Shoulder  Yaw  Rate  Command  Processing 
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Figure  3.3.8.11-3.  Wrist  Yaw  And  Roll  Command  Processing 
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figure  3«3»8.11-4»  Wrist  Singularity  Processing 


Date  10/16/79 
Page  3.3.8.11-9 


Date  .10/16/79 
Page  3.3.8.11-10 


Figure  3.3.8.11-5.  End  Effector  Velocity  Processing 
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3.3.8.12  Total  Velocity  ( RTV_T0TVEL ) 

The  Total  Velocity  (RTV)module  computes  the  instantaneous  components  of  the 
actual  and  commanded  point  of  resolution  (POR)  rotation  and  translation  rates 
in  the  appropriate  reference  systems  for  display.  It  also  computes  the  resultant 
of  the  actual  and  commanded  POR  translation  rate  components. 

a.  Control  Interface  - RTV  is  CALL’ed  hy  the  RMS  Executive  (REX)  at  12.5  Hz. 

Invocation:  CALL  RTV__T0TVEL 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3.3.8.12-1 

c*  Process  Description  - The  control  flow  for  this  module  is  shown  in 

Figures  3.3.8.12-1  through  3.3.8.12-3*  The  HAL  variable  names  and  other 
symbols  taken  directly  from  the  Level  C FSSR  are  documented  in  the 
module  data  list  under  the  Requirement  Symbol  heading. 

RTV  performs  Translational  and  Rotational  Rate  Processing  twice;  once 
each  for  actual  and  commanded  rates.  Translational  and  Rotational 
Rate  Processing  calculate  the  point  of  resolution  rate  components 
in  the  AM  reference  frame,  the  resultant  point  of  resolution 
translation  rate,  the  point  of  resolution  translation  rate  components 
in  the  selected  reference  frame,  and  the  point  of  resolution  rota- 
tion rate  components  in  the  selected  reference  frame.  The  reference 
frames  for  the  translation  and  rotation  vectors  are  determined  by  the 
selected  translation  index  and  the  selected  rotation  index  which  are 
used  to  subscript  an  array  of  transformation  matrices.  After  both  the 
actual  and  commanded  rates  have  been  processed,  RTV  returns.  There 
is  no  SPEC  initialization  or  cleanup  processing. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3.3.8.12-1. 

e.  Module  References  - None  REPROD UCIBIT JT / 0% 

. ORIGINAL  PAGE  IS  POOR 

f • Module  Type  and  Attributes  - 

Type : External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism) 

g . Template  References  - 

D INCLUDE  TEMPLATE  CRD_CIL  Constants  and  I-Load  Compool 

D INCLUDE  TEMPLATE  CRA_TE  Working  Compool 

h.  Error  Handling  Other  than  standard  FCOS  recovery,  no  error  recovery 
exists  for  this  module. 

i • Constraints  and  Assumptions  - None 


55 


7 


TABLE  3.3.8.12-1  Total  Velocity 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

1 

Joint  angle  rates . 

A.2.32 

I 

RYE 

CRAV_JAR _ATL 

V92R3310C-315C 

J0INT_RATES 

2 

Joint  angle  rate 
commands 

A. 2. 32 

• I 

RXY  ,RRP,RFP,RSC 

CRAV_JAR_CMD 

V92R3205C-210C. 

' 

JOINT  RATE 
CMD 

3 

Sine  of  shoulder  pitch 
angle 

A. 2. 32 

I 

RKG 

CRAV_JA_SIlf$(2) 

V92H3341C 

S2 

k 

Sine  of  wrist  yaw  angle 

A. 2. 32 

I 

RKG 

CRAV_JA_SI1!$(5) 

V92H33UUC 

S5 

5 

Cosine  of  shoulder  pitch 
angle 

A. 2. 32 

I 

RKG 

CRAV_JA_C0S$(2) 

V92H3351C 

C2 

6 

Cosine  of  wrist  yaw 
angle 

A.  2.32 

I 

RKG 

CRAV_JA_C0S$(5) 

V92H335l*C 

35 

T 

Sine  of  the  sum  of  the 
shoulder  pitch  and  elbow 
pitch  angles 

A. 2. 32 

I 

RKG 

CRAV_JA_SIXT23 

V98U33U7C 

323 

8 

Cosine  of  the  sum  of  the 
shoulder  pitch  and  elbow 
pitch  angles 

A. 2. 32 

I 

RKG 

CRAV_JA__C0S2  3 

V98U3356C 

323 

9 

Sine  of  the  sum  of  the 
shoulder  pitch,  elbow 
pitch,  and  wrist  pitch 
angles 

A. 2. 32 

I 

RKG 

CRAV_JA_SI»23it 

V92H33t8c 

S23l* 

10 

Cosine  of  the  sum  of  the 
shoulder  pitch,  elbow 
pitch,  and  wrist  pitch 
angles 

A. 2. 32 

. 

I 

RKG 

CRAV_JA_C  OS  2 3 ^ 

V92H3358C 

C234 

11 

Distance  from  the  wrist 
yaw  joint  to  the  end- 
effector  tip 

A. 2. 32 

I 

RKG 

CEAV_L_WY_EET 

V92H333TC 

L_WY__EET 

12 

Distance  from  the  wrist 
pitch  joint  to  the  end- 
effector  tip  projected 
into  the  arm  ref.  X-Z 
plane 

A. 2. 32 

I 

RKG 

CRAV_L_WP_EET_IP 

V92H3336C 

L_WP_EET_IP 

\ 
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TABLE  3.3.8.12-1  Total  Velocity  (Cont’d) 


# 

ITEM 

DESCRIPTOR 

ACT 

13 

X-component  of  the  arm. 
ref.  from  the  shoulder 
yaw  joint  to  the  wrist 
yaw  joint 

A. 2, 32 

■ 

I 

Ik 

Arm  reference  to  display 

reference  transformation 

matrix 

POR  to  OS 

POR  to  AM 

no  AM 

<J  W -nx'x 

A. 2. 32 

I 

15 

SL  translation  index 

A. 2. 32 

I 

1 6 

SL  rotation  index 

A. 2. 32 

I 

17 

Actual  point  of  resolutic 
translation  rate  in  the 
"selected”  ref.  frame 
(X,Y,Z) 

n A. 2. 32 

0 

18 

Actual  point  of  resolutic 
rotation  rate  in  the 
” selected"  ref . frame 

(rspsy) 

n A. 2. 32 

0 

19 

Actual  resultant  Woint 
of  resolution  translation 
rate 

A. 2. 32 

0 

20 

Commanded  point  or  reso- 
lution translation  rates’ 
in  the  "selected"  ref . 
frame  (X,Y,Z) 

A. 2. 32 

0 

21 

Commanded  point  of  reso- 
lution rotation  rate  in 
the  "selected"  ref.  frame 

(r,p,y) 

A. 2. 32 

0 

MODULE  DATA  LIST 
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Figure  3-3.8.12-1.  Total  Velocity 
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Figure  3-3-8.12-3-  Rotational  Rate  Processing 
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3.3.8.13  Position  Hold  (RFP_POS_HOLD) 

The  Position  Hold  module  (RFP)  processes  joint  angle  commands  to  produce  the 
joint  rate  commands  necessary  to  hold  the  commanded  position  of  the  arm. 

a.  Control  Interface  - RFP  is  CALL'ed  by  the  RMS  Executive  (REX)  at  12.5  Hz. 
Invocation  - CALL  RFP_POS_HOLD 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3.3.8.13-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in  Figure 

3. 3.8.13-1.  RFP calculates  the  joint  angle  errors  by  subtracting  the  actual 
joint  angles  from  the  joint  angle  commands.  The  joint  angle  errors  are  then 
converted  to  joint  angle  rate  commands  by  multiplying  the  joint  angle  errors 
by  their  corresponding  conversion  factors.  If  any  of  the  computed  joint 
angle  rate  commands  exceeds  its  respective  limits,  it  is  reduced  to  its  max- 
imum limit.  There  is  no  SPEC  initialization  or  cleanup  processing. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3.3.8.13-1. 

e.  Module  Reference  - None 

f.  Module  Type  and  Attributes  - 

Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism). 

g.  Template  References  - 

D INCLUDE  TEMPLATE  CRA__TE  Working  Compool 
D INCLUDE  TEMPLATE  CRD_CIL  Constants  and  I-Load  Compool 

h.  Error  Handling  - Other  than  standard  FCOS  recovery,  no  error  recovery  exists 
for  this  module. 

i.  Constraints  and  Assumptions  - None 


Joint  Angles 


2 Commanded  Joint  Angles  A. 2. 32 


3 Maximum  Joint.  Rate  A. 2. 32 

Limits 

b Joint  Angle  Conversion  A. 2. 33 

Factor 

5 Joint  Rate  Commands  A. 2. 32 


6 Joint  Angle  Error 


I 


0 CRAY  JAR  CMD 


RFP  DELTA  JA 


CRAY  JA  ATL 


CRAY  JA  CMD 


CRAY  JNT  RATE  LIM 


CRDK  RFP  JUT  CF 


V92H3300C-305C 


Y92H3235C-2li0C 


V92R3205C-210C 
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Figure  3.3.8.13-1.  Position  Hold 
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3.3.8.14  Health  Monitor  (RHM  HLTH  MOW) 

The  Health  Monitor  audits  the  state  of  various  hardware  discretes 
and  software  flags  in  order  to  determine  inconsistencies  or  problems  in 
the  hardware  based  on  these  inputs.  Should  a discrepency  be  found,  RHM 
sets  the  appropriate  flag  or  discrete  required  for  annunciation.  Annun- 
ciation of  faults  to  the  operator  is  done  via  the  caution  and  warning 
lights  on  the  RMS  dedicated  display  panel. 

a.  Control  Interface  - RHM  is  CALL'ed  by  the  RMS  Executive  (REX) 
t 12.5  Hz. 

Invocation:  CALL  RHM_HLTH_MON 

b.  Input  - Inputs  to  this  module  are  specified  in  Table  3.3.8.14-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown 
in  Figures  3.3.8.14-1  through  3-3.8.14-8.  This  module  is  a 
series  of  software  checks  designed  to  detect  irregularities  in 
the  arm  hardware. 

The  derigidize  check  monitors  for  an  inadvertant  (uncommanded) 
derigidization  of  the  EE.  Warning  discretes  are  turned  on 
after  a given  number  of  cycles  to  annunciate  the  condition  to 
the  operator  and  the  check  is  not  performed  again  until  the 
warning  discrete  is  turned  OFF. 

The  release  check  monitors  for  an  uncommanded  release  of  the 
payload.  Warning  discretes  are  turned  OKI  after  a given  number 
of  cycles  to  annunciate  the  condition  to  the  operator  and  the 
check  is  not  performed  again  until  the  warning  discrete  is 
turned  OFF. 

The  joint  angle  (JA)  limit  processing  monitors  each  JA  to 
detect  the  joint's  approach  to  its  limits.  When  a joint 
exceeds  one  of  its  caution  limits  for  a given  number  of  cycles, 
in  either  the  positive  or  negative  directions,  a reach  limit 
flag  is  turned  ON.  The  reach  limit  caution  discrete  is  OFF 
when  all  joints  are  within  their  caution  limits. 

If  the  soft-stop  limits  are  enabled  then  it  is  determined  if 
a soft-stop  condition  exists.  If  a JA  is  outside  its  reach 
limit,  then  the  joint  angle  is  checked  to  see  if  it  is  outside 
its  software  limit.  When  the  JA  is  detected  outside  its 
respective  software  limits,  the  software  stop  condition  is 
annunciated  and  the  joint  rate  commands  are  zeroed. 
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The  singularity  caution  discrete  is  turned  on  when  any  of  the 
three  singularity  conditions  has  been  detected  for  a given 
number  of  cycles. 


The  RHM  alarm  flag  is  OFF  except  when  a fault  condition  is 
being  annunciated  for  the  first  time.  There  is  no  SPEC 
initialization  or  cleanup  processing. 

d.  Outputs  - Outputs  for  this  module  are  specified  in  Table 

3.3.8.14-1. 

e.  Module  Type  and  Attributes  - 


Type:  External  procedure 

Attributes:  Default  (serially  reusable  with  no  protective 

mechanism) . 


f . Template  References  - 

D INCLUDE  TEMPLATE  RVM_CONEN 
D INCLUDE  TEMPLATE  CRA_TE 
D INCLUDE  TEMPLATE  CRD_CIL 
D INCLUDE  TEMPLATE  CRE  MCO 


Consistency  and  Encoder  check  (RVM) 
Working  Compool 
Constants  and  I-load  Compool 
Output  Compool 


g.  Error  Handling  - Other  than  standard  FCOS  recovery,  no  error 
recovery  exists  for  this  module. 


h.  Constraints  and  Assumptions  - It  is  assumed  that  the  software 
stop  limits  for  each  joint  are  outside  the  reach  limits  for 
the  joints. 


TABLE  3. 3. 8.14-1  Health.  Monitor 


MODULE  DATA  LIST 


TT 

ITEM 

DESCRIPTOR 

ACT 

SOU  RCE/DESTI  NATION 

HAL  NAME 

MML 

1 

JUT  Angles 

A.2.32 

I 

RYE 

CRAy_JA_ATL 

V92H3300C-305C 

2 

Payload  Captured 

A. 2. 32 

I 

RCD 

CRAB_PYLD_CAP 

3 

PL  Capture  Past 

A.2.32 

I 

RVM 

CRAB_PL_CAPTUEE_PAST 

V92X3112X 

k. 

Capture /Release  CMD 

A.2.32 

I 

RCD 

CRAV_CAP_REL_CMD 

5 

Rigidize/Derigidize  CMD 

A.2.32 

I 

RCD 

CRAV_RIG_DERIG__CMD 

6 

EEE.U  Bite  Flag 

A.2.32 

I 

RCD 

CRAB_EEEU__BITE_FLAG 

7 

Stop  Limits  Flag 

A.2.32 

I 

RUD,  RXY 

CRAB_SOFT_STOP_ENABLE 

V92X3120X 

8 

SHY  Sing  Flag 

A.2.32 

I 

RRP,  RXY 

CRAB_SING_SHY 

V92X3200X 

9 

WRY  Sing  Flag 

A.2.32 

I 

RRP,  RXY 

CRAB_SING_WRY 

V93X3201X 

10 

ELP  Sing  Flag 

A.2.32 

I 

RRP,  RXY 

CRAB_SIHG_ELP 

V92X3202X 

11 

First  Pass 

A.2.32 

I 

RXY 

CRAB_RHM_FIRST_PAS  S 

12 

EE  rigidized/derigidizec 

A.2.32 

I 

RCD 

CRAY  EE  RIG  DERIG 

flag 

13 

EE  fail  Bite  Flag 

A.2.32 

I 

RCD 

CRAB_EE_FAIL 

Ik 

Encod  ck  flag 

A.2.32 

I 

RVM 

CRAB_ENCOD_CK 

V92X3530X-535X 

■ 15 

JET  Rate  CMD 

A.2.32 

I 

RRP,  RFP,  RSC,  RXY 

CRAV_JAR_CMD 

V92R3205C-210C 

16 

Reach  Lim  Pos  Flag 

A.2.32 

0 

CRT,DL 

CRAB_REACH_LIM_POS 

V92X3550X-555X 

17 

Reach  Lim  Neg  Flag 

A.2.32 

0 

CRT,DL 

CRAB_REACH_LIM_35EG 

V92X3560X-565X 

18 

EE  Derigid  Annun 

A.2.32 

0 

RDD 

CRAB_EE_DERIG_ANNUN 

19 

EE  Reid  Annun 

A.2.32 

0 

RDD 

CRAB  EE  REL  AMUR 

O & 

20 

Sing  Annun 

A.2.32 

0 

RDD 

CRAB_S  I K G_A2JFGN 

V72X2923J 

m 

O td 

21 

Reach  Lim  Annun 

A.2.32 

0 

RDD 

CRABJCEACHJ5IMjU0JUK 

£g 

22 

RHM  alarm  Flag 

A.2.32 

0 

RDD 

CRAB  RHM  ALARM 

o 

23 

Software  Stop-Flag 

A.2.32 

w 

MCIU,  RNC 

CREB  SOFTWARE  STOP 

V72X2937J 

. , *S 

# 


ITEM 


DESCRIPTOR 


ACT 


i 

2k' 

EE  Derigid  Warn 

A. 2. 34 

W 

25 

EE  Reid  Warn 

A. 2. 34 

w 

26 

Reach  Limit  Caution  Flag 

A. 2. 34 

w 

27 

Sing  Caution  Flag 

A. 2. 34 

w 

28  " 

Up  JNT  LIM 

A. 2. 33 

z 

29 

Low  JNT  LIM 

A. 2. 33 

z 

30 

Upper  Software  LIM 

A. 2.33 

z 

31  : 

Low  Software  LIM 

A. 2. 33 

z 

32  ■ 

EE  Rigidized  Past 

E 

L 

33  • 

i Derigidize  CMD  Flag 

E 

L 

3U 

Release  CMD  Flag 

E 

L 

35 

: SHY  Sing  Ctr 

E 

L 

36 

WRY  Sing  Ctr 

E 

L 

37  ■ 

ELP  Sing  Ctr 

E 

L 

38  ■ 

! Reach  LIM  POS  CTR 

E 

L 

39 

| Reach  LIM  NEG  CTR 

E 

L 

40 

: Released  Past 

E 

L 

hi 

Derigidized  Past 

E 

L 

42 

EE  Count 

E 

L 

43 

MCIU  EE  FLAG 

E 

L 

1*1* 

; Reach  LIM  P Flag 

E 

L 

45 

Reach  LIM  M Flag 

E 

L 
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Figure  3.3.8.14-1.  Health  Monitor 
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Then 


First  Pass  ■*  Off 
EE  Rigidized  Past  = Off 
Derigidized  CMD  Flag  = Off 
PL  Capture  Past  = Off 
Release  CMD  Flag  = Off 
EE  Derigid  Warn  = Off 
EE  Reid  Warn  = Off 
SHY  Sing  CTR  - 0 
WRY  Sing  CTR  - 0 
ELP  Sing  CTR  - 0 
Reach  Lim  Pos  CTR (1-6)  = 0 
R@ach  Lim  Neg  CTR (1-6)  = 0 
MCIU  EE  Flag  ’ « Off 

EE  Count  = 0 

Sing  Caution  Flag  = Off 


Figure  3.3.8,14-2,  Initialization 
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Figure  3.3.8.14-4.  Derigidize  Check 
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3. 3. 8. l4-5 . Release  Check 
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Figure  3.3.8.14-7 
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3.3.8.15  Temperature  Processor  (RIT_TEMP) 

The  Temperature  Processor  monitors  temperature  data  derived  from  sensors 
located  in  the  RMS  arm  components  to  detect  and  annunciate  out-of-limit  conditions 
and  determines  the  temperature  which  is  out-of-limits  by  the  largest  amount 
(critical  temperature). 

a.  Control  Interface  - RIT  is  CALL'ed  by  the  RMS  Executive  (REX)  at  12.5  Hz. 

Invocation:  CALL  RIT_TEMP 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3.3.8.15-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figures  3.3.8.15-1  through  3.3.8.15-3.  RIT  begins  processing  by 
initializing  the  RIT  Alarm  Flag.  Arm  index  is  next  initialized,  and 
High/Low  Limits  set  to  LED  or  ABE  limits.  The  out-of-limits  delta 
value  for  a given  temperature  is  also  initialized. 

A check,  is  then  made  to  determine  whether  the  temperature  value  is  out- 
of-limits.  If  the  temperature  is  out-of-limits , the  delta  out-of-limits 
amount  is  saved.  If  the  same  temperature  ID  value  is  out  of  limits  on 
two  consecutive  checks  (not  two  consecutive  cycles),  the  following 
parameters  are  turned  on:  RIT  alarm  flag;  temperature  caution  flag; 

temperature  caution  discrete;  arm  temperature  annunciation.  If  the 
current  delta  out-of-limits  temperature  value  is  greater  than  the 
worst  case  delta  temperature  value  for  a given  arm,  the  new  value  is 
saved  and  the  critical  temperature  index  is  set  to  the  proper  tempera- 
ture value  in  the  RDD  temperature  buffer. 

There  is  no  SPEC  initialization  or  cleanup  processing. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3-3.8.15-1. 

e.  Module  References  - None 

f.  Module  Type  and  Attributes  - 

Type:  External  Procedure  . 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism) 

g.  Template  References  - 


D INCLUDE  TEMPLATE  CRA_TE 
D INCLUDE  TEMPLATE  CRE_MCO 
D INCLUDE  TEMPLATE  CRC  COT 


Working  Compool 
Output  Compool 
RMS  Constants  Table 
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h.  Error  Handling  - Other  than  standard  FCOS  recovery,  no  error  recovery 
exists  for  this  module 

i.  Constraints  and  Assumptions  - 

• When  RIT  has  processed  2k  temperatures,  they  are  assumed  to  he 
2k  unique  temperatures  (i.e.,  no  temperature  is  processed  more 
than  once  and  no  temperature  is  missed). 


The  upper  and  lower  temp  limits  do  not  overlap. 


ST 8 1 


TABLE 


3.3.8.15-1  Temperature  Processor 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

. MML 

REQT. 

SYMBOL 

1 

Worst  Case  Delta 
Temperature 

s 

L 

RIT  WORST_CASE__DELT_TEMP 

2 

Sensor  ID 

A. 2.32 

I 

RCD 

CRAV_SENS0R_ID 

3 

Hi  Limit 

3 

L 

RIT_HI_LIM 

b 

Lo  limit 

3 

L 

RIT_L0_LIM 

5 

Delta  Temp 

3 

L 

R IT_DELTA_TEMP 

6 

Arm  Index 

3 

L 

RIT_ARM_IHDEX 

T 

RIT  Temp  Counter 

A. 2. 32 

I 

RCD 

CRAV_RIT_TEMP_CTR 

8 

Hi  .Temp  Limit 

A. 2. 37 

R 

STM 

CRSS_HI_TEMP_LIM  ' 

V96T6790C  - 796c 
V96T6800C  - 8oUc, 
V96.T6824C  - 830C, 
V96t683^C  - 838c 

9 

Lo  Temp  Limit 

A.  2. 37 

R 

STM 

CHSS_L0_TEMP_LD1 

V96T6808C  - 8lLC, 
V96T6817C  - 821C, 
V96T68L1C  - 81*70, 
V96T6850C  - 85LC 

10 

Temp  Caution 
(PORT/STBD) 

A.  2. 34 

W 

MCIU 

CREB_PS_TEMP_CAUT_ACT 

V72X2931J, 

V72X2925J 

11 

RIT  Alarm  Flag 

A. 2. 32 

0 

RDD 

CRAB_RIT_ALARM 

12 

Critical  Temp  Index 

A. 2. 32 

0 

RDD,DL 

CRAV_CRIT_TEMP_IHDEX 

V92U 3700C - 70 1C 

13 

Them  Temp 

A. 2. 32 

I 

RYE 

CRAVJDHERMJTEMP 

V92T3T10C-716C 

V92T3720C-72UC 

V92T3730C-736C 

Y92T37L0C-71tLc 
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# 


ITEM 


DESCRIPTOR 


ACT 


SOURCE/DESTINATION 


14  | THERM  COUNTER 

15  I J 

16  | AHHOT  THERM  COUNTER 

17  | ARM  TEMP  AfflUN 


A. 2. 32 


RDD 


18 


TEMP  INDEX 


E 


L 


HAL  NAME 


MM  L 


REQT.. 

SYMBOL 


RIT_THERM_CODBTER 

RITJ 

RIT_ANMJN_TEERM_COURTER 

CRAB_ARMjrEMPJWITON  V72X2931J  8c  V72X2925J 

HIT  TEMP  INDEX 


Date 

Page 


Enter 


RIT  Alarm 
Flag  = Off 
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Data  Processing 
(Fig.  3.3.8.15-2) 
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Figure  3.3.8.15-1. 
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ELSE 


IF  Delta  Temp 
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Delta  Temp 

(ARM  Index) 


IF  Therm  Temp 


<Lo  Limit 


IF  Annun  Therm 
Count er^jj  = 0 


"\  THEE  I 

X1 


Therm  Counter 
= 0 


Annun  Therm  Counter 


(J) 
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Temp  Caution  = ON 

(Temp  Index) 

Arm  Temp  Annun  = ON 
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Figure  3 3 .8.15-2,  Temp  Data  Processing 
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Figure  3 3.8.15-3.  Temp  Index  Processing 
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3.3.16  MCIU  Encoder  (RNC_ENCODE ) 


The  MCIU  Encoder  (RNC)  module  sets  the  joint  currents  in  order  to 
drive  the  selected  arm  joint  motors;  calculates,  scales,  and  biases  the 
selected  arm  joint  motor  speeds  relative  to  the  motor  speed  threshold; 
converts  scalar  quantities  to  various  fixed  point  formats  for  output  to  the 
MCIU;  performs  test  word  processing;  and  packs  the  fault  word  for  downlist. 

a.  Control  Interfaces  - RNC  is  CALL'ed  by  the  RMS  Executive  (REX)  at 
12.5Hz. 

Invocation:  CALL  RNC_ENCODE 

b . Inputs  - Inputs  to  this  module  are  specified  in  Table  3.3.8.16-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown 
in  Figure  3.3.8.16-1  through  3.3.8.16-10. 

The  MCIU  Encoder  performs  the  following  seven  (7)  basic  functions: 

« 

» 

© 

• 

Two  items  are  initialized  upon  entry  into  RNC.  ASI , used  to 
subscript  arm  dependent  arrays,  is  set  equal  to  the  arm  select 
index  when  either  the  port  or  starboard  arm  is  selected.  Port  is 
the  default  when  no  arm  is  selected.  The  second  initialization 
sets  each  joint  current  to  its  respective  arm  joint  attenuation 
limit  for  the  selected  arm. 

Next,  each  old  joint  motor  speed  is  calculated  for  the  selected 
arm  using  the  joint  rate  commands  and  the  constants  for  the  joint 
gear  ratios.  Next,  the  old  motor  speed  and  two  previous  motor 
speeds  are  saved.  RNC  then  compares  the  absolute  value  of  these 
calculated  speeds  against  an  arm  dependent  threshold  speed. 

Inside  the  threshold  region,  a constant  scale  factor  is  applied. 
However,  outside  this  region,  arm  dependent  scaling  and  biasing 
factors  are  applied  to  the  calculated  joint  motor  speeds. 

RNC  next  monitors  conditions  requiring  maximum  current  attenuation. 
As  long  as  maximum  torque  is  not  required  and  there  is  no  software 
stop  condition,  then  when  payload  capture  has  been  commanded  or 
when  the  arm  has  been  commanded  rigidized  and  the  end-effector  is 
not  rigidized,  RNC  resets  the  joint  currents  for  all  joints  to 
the  maximum  current  attenuation  (i.e.,  minimum  current). 


Initial!  z a,t  i on 

Joint  motor  speed  calculations 
Maximum  current  attenuation 
Rate  demand  identification 
Format  conversions 
Test  word  processing 
Test  word  packing 
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Then  RNC  saves  the  two  previous  rate  demand  identifiers  and  increments 
the  current  rate  demand  identifier.  If  the  current  identifier  is 
greater  than  127,  it  is  set  to  one  (l). 

Five  fixed  point  formats  are  used  to  output  data  for  use  by  the 
MCIU.  The  scaled  motor  speed  is  rounded  up  in  magnitude  and 
converted  to  a signed,  twelve  (12)  hit,  fixed  point  word.  The 
range  of  these  words  in  two's  complement  notation  is  from  -2048 
to  2047-  A second  format  is  used  to  convert  the  joint  current 
limits  (range  from  0 to  15)  into  an  unsigned,  four  (4)  hit,  fixed 
point  word.  The  first  and  second  formats  are  used  for  each  joint 
of  the  selected  arm. 

The  third  format  converts  two  outputs  from  RDD,  the  actual  and 
commanded  end-effector  resultant  translation  rates  (range  from  0 
to  255+256),  for  output  on  the  two-element  analog  meter.  Both  of 
these  outputs  are  converted  to  unsigned,  eight  (8)  hit,  fixed 
point  words.  The  fourth  format  converts  three  data  fields  into 
four  decimal  digits  for  output  on  the  D & C panel.  Each  data 
field  is  rounded,  leading  zeroes  are  suppressed  and  packed  into 
three  four  (4)  hit  and  two  two  (2)  hit  words  as  unsigned,  fixed 
point  words.  The  decimal  field  is  converted  to  a two  (2)  hit, 
unsigned,  fixed  point  word.  The  fifth  format  converts  the  current 
rate  demand  identifier  into  a seven  (7)  hit,  unsigned  fixed  word. 

Next,  RNC  sends  to  the  MCIU,  for  two  consecutive  cycles,  one  of 
two  alternating  hit  patterns.  Finally,  the  fault  word  is  packed 
for  downlist.  At  this  point,  RNC  exits.  There  is  no  SPEC  initial- 
ization or  cleanup  processing. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3.3.8.16-1. 

e . Module  References  - None 

f . Module  Type  and  Attributes  - 

Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism). 

g.  Template  References  - 

D INCLUDE  TEMPLATE  CRD_CIL  Constants  Compool 

D INCLUDE  TEMPLATE  CRE_MC0  Output  Compool 

D INCLUDE  TEMPLATE  CRA_TE  Working  Compool 


7 


Date 


10/16/79 

3.3.8.16-2.1 
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h.  Error  Handling  - Other  than  standard  FCOS  recovery,  no  error 
recovery  exists  for  this  module. 

i.  Constraints  and  Assumptions  - The  use  of  the  word  "round"  in  this 
module  means  the  addition  of  0.5  to  the  quantity  to  he  rounded  and 
the  subsequent  truncation  of  any  franctional  quantity,  yielding  a 
rounded  integer.  On  the  other  hand,  "rounded  up  in  magnitude"  is 
used  in  this  module  to  mean  the  following: 

N rounded  up  in  magnitude  - the  integer  portion  of 
(,N  + SIGNUM  (W)  0.5) 

By  this  means  positive  numbers  become  more  positive  and  negative 
numbers  become  more  negative. 


SSKSSVS* 


TABLE  3*3.8.16-1  MCIU  Encoder 


MODULE  DATA  LIST 


vn 


I — 

if 

DESCRIPTOR 

ACT 

SOU  RCE/DESTI N ATI  ON 

r 

HAL  NAME 

1 

Maximum  torque  flag 

A. 2. 32 

I 

RXY 

CRAB_MAX_TOBQUE 

2 

Software  stop  flag 

A. 2. 3b 

I 

RXY.KBM 

CREB_S0FTWARE_ST0P 

3 

Capture/release  command 

A. 2. 32 

I 

RCD 

CRAV_CAP_EEL_CMD 

L 

Rigidize/derigidize 

command 

A. 2. 32 

I 

RCD 

CRAV_RIG_DERIG_CMD 

5 

Arm  select  index 

CM 

CO 

CM 

<x\ 

I 

RCD 

CRAY  ARM  SEL 

6 

EE  rigidized/derigidized 

A. 2. 32 

I 

RCD 

CRAV_EE_RIG_DER  IG 

! ‘ 

Commanded  joint  angle 
rates 

A. 2. 32 

I 

KRP,RSC,RFP,BXY 

CRAV_JAR_CMD 

8 

Scaled  actual  POR  rate 

A. 2. 32 

I 

RDD 

CRAV_S CALED_ P0R_RS LT  ATL 

9 

Scaled  commanded  POR  -rate 

A. 2. 32 

1 

RDD 

CRAV_SCALED_  P0R_RSLT_CMD 

10 

Input  Data  fields 

A. 2.32 

I 

RDD 

ORAV_DIG_DSP_DATA 

11 

Input  Decimal  fields 

A. 2. 32 

1 

RDD 

CRAV_DEC_DSP_DATA 

Joint  current  limits 

12 

(Items  12-17) 
Shoulder  yaw 

A.2.31* 

w 

MCIU 

CFEV_JMT_CRKT_LIM$  ( 6 ; ) 

13 

Shoulder  pitch 

A.  2. 3b 

w 

MCIU 

CSEV_JNT_CRHT_LIM$  ( 5 ; ) 

l4 

Elbow  pitch 

A.2.31* 

w 

MCIU 

CREV __J1IT_CR1IT_LIM$  (1* ; ) 

15 

Wrist  pitch 

A.2.3U  • 

w 

MCIU 

CREV_JRT_CRMT_LIM$  ( 3 ; ) 

16 

Wrist  yaw 

A.2.31* 

w 

MCIU 

CREV_JUT_CRUT_LIM$  ( 2 ; ) 

17 

Wrist  roll 

A.2.31* 

w 

MCIU 

CRE?_JHT_CRHT_LIM$  ( 1 ; ) 

18 

Rate  demand  identifier 

A. 2. 32 

I/O 

RXY./HVM 

CRAV_RATE__DMD_ID 

19 

Motor  Speed  Fast 

A. 2. 32 

0 

RVM 

CRAV_MOTOR_SPEED_UP 

20 

Fixed  point  rate  ' 
demand  ID  (commanded) 

A. 2.34 

w 

. 

MCIU 

CREV_PATE__DMD_ID_CMD  $ ( 1 ; ) 

V72X2937J 


REQT. 

SYMBOL 


V92R3205C-210C 


V72L2933J 

V72L293!*J 


V5^K2210J 

V5^K2310J 

V5LK2L10J 

V54K2510J 

V5LK2610J 

V5LK2710J 

V92J3801C-803C 


RATE_DMD 

ID 


V92E3805C- 

V92R3822C 


MOTOR_ 
SPEED  PAST 


V5UK2S00J 


RATE _DE- 
MAItD_ID_ 
CMD 


BOOK:  OFT  SM  Detailed  Design  Specification  REPRODUCIBILITY  OF  THE 

ORIGMAL*  - IlAXlli  JlL  RQQR ... . . 


e 


TABLE  3.3.8.16-1  MCIU  Encoder  (Cont'd)  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MR!. 

REQT.. 

SYMBOL 

Fixed  point  /joint  rate 
commands  (items  21-26) 

21 

Shoulder  yaw 

A. 2. 34 

W 

MCIU  . 

CREV_JHT_EATE_DEMAin)$  ( 6 ; ) 

V54K2200J 

22 

Shoulder  pitch 

A. 2. 34 

w 

MCIU 

CREV_JKT_RATE_DEMAHD$  ( 5 ; ) 

V54K2300J 

23 

Elbow  pitch 

A. 2. 34 

w 

MCIU 

CREV_JHT_RATE_DEMAHD$  ( 4 ; ) 

?54K2400J 

2k 

Wrist  pitch 

A. 2. 34 

w 

MCIU 

CREV_JNT_RATE_DEMAHD$  ( 3 ; ) 

V54K2500J 

25 

Wrist  yaw 

A. 2. 34 

w 

MCIU 

CREV_JHT_RATE_DEMATO$  ( 2 ; ) 

V54K2600J 

26 

Wrist  roll 

A. 2. 34 

w 

MCIU 

CREV_JIW_RATE_DEMAHD$  ( 1 ; ) 

V54K2TOOJ 

27 

Actual  POR  resultant 
velocity 

A. 2. 34 

w 

MCIU 

CREV_POR_VEL_ATL 

VT2L2933J 

28 

Commanded  POR  resultant 
velocity 

A. 2. 34 

w 

MCIU 

CREV _P0R_VEL  CMD 

Y72L2934J 

Output  Data  fields  (iteii 

s 29-33) 

29 

Digit  1 

A. 2. 34 

w 

MCIU 

CREV_DIG_pSP_Dl 

VT2U2952J,  57JS 

62J 

30 

Half  digit  2A 

A. 2. 34 

w 

MCIU 

CREV_DIG_DSP_D2A 

'■V72U2952J,  57J, 

62J 

31 

Half  digit  2B 

A. 2. 34 

w 

MCIU 

CREV_DIG_DSP_D2B 

'V72U2953J,  58J, 

63J 

32 

Digit  3 

A. 2. 34 

w 

MCIU 

CREV_DIG_DSP_D3 

V72U2953J,  58J, 

63J 

33 

Digit  k 

A. 2. 34 

w 

MCIU 

crev_dig_dsp_d4 

V72U2953J,  58J, 

63J 

34 

Output  Decimal  fields 

A. 2. 34 

w 

MCIU 

CREV_DIG_DSP_DEC 

772J2951J, 

V72J2956J, 

V72J2961J 

35 

Old  Motor  Speed 

E 

-J 

RNC  OLD  MTR  SPD 

36 

INCNT 

A. 2. 32 

I 

RXY 

t CRAV  TEST  WD  INCNT 

37 

Test  Word 

A. 2. 34 

w 

MCIU 

; CREV  TEST  WORD 

772U3050J 

38 

Altpat  1 

A. 2. 33 

, 

:rdk_altpati 

39 

Altpat  2 

A. 2. 33 

z 

CRDK_ALTPAT2 

UO 

Errjnt 

A. 2. 32 

I 

RVM 

CRAB_ERRJNT 

V92X3540X-545X 

111 

Encod  Ck  Flag 

A. 2. 32 

I 

RVM 

CRAR_ENCOD_CK 

V9.2X3530X-535X 
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TABLE  3.3.8.16-1  MCIU  Encoder  (Cont*d)  MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

42 

SE  Derigid  Warn 

A. 2. 34 

R 

MCIU 



CREB_EE_DERIG_WARN 

V72X2926J 

U3 

EE  Reid  Warn 

A.  2. 31* 

R 

MCIU 

CREB_JEE_REL_WARU 

V72X2927J 

LL 

ASI 

E 

L 

R1IC_ASI 

45 

Joint  current 

S 

L 

MC_JNT_CRNT 

46 

Motor  speed 

s 

L 

RNC_MTR__SPD 

LT 

Attenuation  limits 

A. 2. 33 

Z 

CRDS_ARM_ATTW_LIM 

V98U5101C  -1060 

V98U5122C -12TC 

48 

Scale  factor  (Motor 
Speed) 

A. 2. 33 

z 

CRDS_SI_ARM 

V98U5230C-235C, 

V98U5236C-241C 

1*9 

Bias  factor  (Motor 
Speed ) 

A.2.33 

z 

CRDS_BF_ARM 

V98U5242C-S53C 

50 

Motor  speed  threshold 

. 

A. 2. 33 

z 

CRDS  _MTR_SPD__THRESH 

V98U5296C-5307C 

Maximum  current 
attenuation 

A.2.33 

z 

CRDX _MAX_CRNT _ATTN 

Degrees  to  radians  conver- 
3-ion  factor  (n/l&O) 

A.2.33 

z 

CRDK_DTR 

3TR 

Joint  gear  ratios 

A.2.33 

z 

CRUK_JKT_GEAR_RATIO 

BOOK:  OFTSM  Detailed  Design  Specification 


TABLE  3.3.8.16-1  MCIU  Encoder  (Cont'd) 


MODULE  DATA  LIST 


SOURCE/DESTINATION 


DL 
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Figure  3.  3.8.16-1  MCIU  Encoder 
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Figure  3.3.8.16-2.  Motor  Speed  Processing 
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DO  FOR  I :=  Each  Joint 


Convert  Scaled  Actual  and 
Commanded  POR  Rates  to 
Actual  and  Commanded  POR 
Resultant  Velocities  as 
Eight-Bit,  Unsigned, 

Fixed  Point  Words. 

(Format  Three) 

(Figure  3.3.8.16-6) 


J = 7 ~ I 


swoiwcromm  of  the 

ORIGINAL  PAGN  IS  100B 


Round  Up  In  Magnitude  and 
Convert  Motor  Speed/ ^ to 
Joint  Rate  Commanded 
Fixed  Point/ as  a 
Twelve-Bit,  Signed,  Fixed 
Point  Word.  (Format  One) 
(Figure  3.3.8.16-4) 


Convert  Joint  Current , ^ % 
bo  Joint  Current  Limixs ( 
as  a Four-Bit,  Unsigned, 
Fixed  Point  Word. 

(Format  Two) 

(Figure  3.3.8.16-5) 


DO  FOR  I = 1 to  3 


■ .i  1 ■ ^ 


Convert  Rate  DMD  ID,  . 1 
Fixed  Pt  Rate  DMD  ID7\ 
a Seven-Bit,  Unsigned, 
Fixed  Point  Word. 

I (Format  Five) 

(Figure  3.3.8.16-8) 


Obtain  Four  Decimal  Integer  Digits  From 
Input  Data  Fields, j\,  RoundUp,  and  Suppress 
Leading  Zeroes.  Convert  Digits  into  Output 
Data  Fields , x as  Three  Two-Bit,  and  Two 
Two-Bit,  Unsigned,  Fixed  Point  Words. 

Convert  Input  Decimal  Fields, T\  into  Output 
Decimal  Fields,  >.  as  a Two-Bit,  Unsigned, 
Fixed  Point  Word.  (Format  Four) 

(Figure  3.3.8.16-7) 


Figure  3.3.8.16-3.  Conversion  to  Fixed  Point  Processing 
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Figure  3.3.8.16-4  Format  One 
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Joint  Current  Limits ^ = 

Bits  13  to  l6  of  the 
Integer  Portion  of  Joint 
Current  ^ ^ ^ 


reproducibility 

ORIGINAL  PAGE  Ii 


Figure  3.3.8.16-5.  Format  Two 


OF  THE 
; POOR 


5"  7 7 
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Figure  3.3.8,16-6.  Format  Three 
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Figure  3.3.8.16-7. 

rro  O 


Format  Four 
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RATE_DEMAND_ID_CMD  ^ 1 

Bits  10  to  16  of 
MTEJDMD_ID^ 


Figure  3.3.8.16-8.  Format  Five 
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3.3.8.16-15 


Figure  3.3.8.16-9.  Test  Word  Processing 
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3.3.8.16-16 


Packed  Faults  = 
Errjnt  CAT 
Encod  Ck  Flag  CAT 
EE  Derigid  Warn  CAT 
EE  Reid  Warn 


BIT 

PARAMETER 

1 

0 

2 

0 

3 

Errjnt  1 

4 

Errjnt  2 

5 

Errjnt  3 

6 

Errjnt  4 

7 

Errjnt  5 

8 

Errjnt  6 

9 

Encod  Ck  Flag  1 

10 

Encod  Ck  Flag  2 

11 

Encod  Ck  Flag  3 

12 

Encod  Ck  Flag  4 

13 

Encod  Ck  Flag  5 

14 

Encod  Ck  Flag  6 

15 

EE  Derigid  Warn 

16 

EE  Reid  Warn 

Figure  3.3.8.16-10.  Fault  Processing 


bat* 


BOOK:  OFT  SM  Detailed  Design  Specification 


Date : 10/l6/79 
Page:  3.3.8.17-1 


3.3.8.17  Dedicated  Display  (RDDJDDISP) 


The  Dedicated  Display  module  (RDD)  obtains  selected  data  from  the  working 
data  compool  and  scales  it  into  the  proper  units  to  drive  the  two  EE  translation 
rate  meters  and  the  three  digital  readout  monitors  on  the  RMS  dedicated  display 
panel. 

a.  Control  Interface  - RDD  is  CALL ' ed  by  the  RMS  Executive  (REX)  at 
12.5  Hz. 

Invocation:  CALL  RDD_DDISP 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3.3.8.17-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figures  3.3.8.17-1  through  3.3.8.17-8.  RDD  processing  consists  of: 

® Alarm  processing 

® Analog  parameter  processing  REPRODUCIBILITY  OF  THE 

® Digital  parameter  processing  ORIGINAL  PAGE  IS  POOR 

® Data  field  processing 

« Annunciation  processing 

Alarm  processing  turns  ON  the  master  alarm  discrete  if  either  the  RIT 
alarm  flag,  the  RHM  alarm  flag,  or  the  RVM  alarm  flag  is  ON;  otherwise, 
RDD  turns  the  master  alarm  discrete  OFF. 

Analog  processing  determines  the  greater  of  the  commanded  and  actual 

POR  resultant  translation  rates  and  uses  it  to  select  the  appropriate 
meter  scale  and  to  turn  the  X10  discrete  ON  or  OFF.  The  resultant 
translation  rates  are  then  scaled  and  limited  to  the  maximum  value  that 
can  be  displayed  on  the  analog  meters. 

If  no  arm  has  been  selected  and  the  parameter  switch  on  the  RMS  panel 
is  not  set  to  PORT  or  STBD  temperature,  the  three  digital  displays 
are  blanked.  Otherwise,  digital  parameter  processing  is  performed. 

Based  on  the  position  of  the  parameter  switch,  the  data  values  are  ob- 
tained from  the  working  data  compool  and  the  sign  and  decimal  indicators 
are  set.  If  critical  temperature  is  selected  on  the  parameter  switch, 
a table  is  used  to  determine  the  ABE  or  LED  temperature  corresponding 
to  the  critical  temperature.  If  no  critical  temperature  exists  for 
the  selected  arm,  all  three  displays  are  blanked. 

Data  field  processing  ensures  that  the  sign  of  each  display  value  is 
correct  and  scales  each  value  depending  on  its  decimal  placement.  There 
is  no  SPEC  initialization  or  cleanup  processing. 


10/16/79 
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Annunciation  processing  checks  each  annunciation  flag.  If  it  is  ON 
on  the  current  pass  and  was  OFF  on  the  last  pass,  a UI  annunciation 
macro  is  issued.  The  annunciation  flag  is  then  saved  for  the  next  pass. 

d.  Output s - Outputs  from  this  module  are  specified  in  Table  3.3.8.17-1. 

e.  Module  References  - None 

f . Module  Type  and  Attributes  - 


Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism). 


g.  Template  References  - 


D INCLUDE  TEMPLATE  CRA_TE 
D INCLUDE  TEMPLATE  CRE_MC0 
D INCLUDE  TEMPLATE  CRD_CIL 
D INCLUDE  TEMPLATE  CRI_LVC 
D INCLUDE  TEMPLATE  DMA_MAC 
D INCLUDE  TEMPLATE  CDL_ANNUN 
D INCLUDE  DMA#MACS 


Working  Compool 
Output  Compool 

Constants  and  I-Load  Compool 
Level  C Constants  Compool 
System  Services  Annunciation  Routine 
System  Service  Annunciation  Compool 
System  Services  Error  Annunciation 
Macro  Replace  Statements 


h.  Error  Handling  - Other  than  standard  FCOS  recovery,  no  error  recovery 
exists  for  this  module. 


i .  Constraints  and  Assumptions  - None 


TABLE  3.3.8.17-1  Dedicated  Display 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

1 

RIT  alarm  flag 

A.2.32 

I 

RIT 

CRAB_RIT_ALARM 

2 

RHM  alarm  flag 

A. 2. 32 

I 

RHM,RXY 

CRAB_RHM_ALARM 

3 

Actual  resultant  POR 
translation  rate 

A.2.32 

I 

RTV,RXY 

CRAV_POR_XLT__RSLT_ATL 

V92R3326C 

k 

CMDED  resultant  POR 
translation  rate 

A.2.32 

I 

RTV.RXY 

CRAV_POR_XLT_RSLT_CMD 

V92R32T0C 

5 

Parameter  switch  index 

A.2.32 

I 

RCD 

CRAV_PARM__SWITCH_INDEX 

6 

Joint  switch  index 

A.2.32 

I 

RCD 

CRAV_JNT_SEL_ID 

7 

Actual  joint  angles 

A.2.32 

I 

RYE 

CRAV_JA_ATL 

V92H3300C-305C 

8 

Therm  temp  data 

A.2.32 

I 

RYE 

CRAV_THERM_TEMP 

V92T3710C-T16C  . 

V92T3720C-72LC 
V92T3730C-736C 
V92T37L0C-7l)-ltC 

9 

POR  tip  position  in  OS 

A.2.32 

I 

RKG 

CRAV_POR__POS_DISP 

V92H3U17C-L19C 

10 

POR  tip  attitude  in  OS 

A.2.32 

I 

RKG 

CRAV_POR_ATD_OS  . 

V92H3335C 

V92H3333C 

V92H333h-C 

11 

Actual  por  t r ans  lat  i on 
rate  in  SL 

A.2.32 

I 

RTV 

CRAV_POR_XLT_ATL_TD 

V92R3320C-322C 

12 

Actual  POR  rotation  rate 
in  SL 

A.2.32 

I 

RTV 

CRAV_POR_ROT_ATL_RD 

V92R3325C 

V92R3323C 

V92R332LC 

13 

Annunciation  Tables 

MCIU  warning  • 

A.2.32 

I 

RCD 

CRAB  MCIU  ANNUN 

V5UX2020J 

ABE  warning 

A.2.32 

I 

RCD 

CRAB  ABE  ANNUN 

V5EX2021J 

C-PC  Data  warning 

A.2.32 

I 

RCD 

CRAB  GPC  AHUUK 

V5taC2022J 

EE  derigidize  warning 

A.2.32 

I 

RHM 

CRAB  EE  DERIG  ANNUN 

V7 2X2926J 

Singularity  caution  ind 

A.2.32 

I 

RHM 

CRAB  SING  ANNUN 

VT2X2923J 

Control  error  caution 

A.2.32 

I 

RVM 

CRAB  CTL  ERR  ANNUN 

V72X292UJ 

Check  CRT  caution 

A.2.32 

I 

RVM 

CRAB  CHK  CRT  ANNUN 

VT2X2929J 

Reach  Limit  caution 

A.2.32 

I 

RHM 

CRAB  REACH  DIM  ANNUN 

V72X2930J 

Arm  temp  caution 

A.2.32 

I 

RIT 

CRAB _AKi*i_THHP  AHflUJtf 

V72X2931J,  V72X2925J 

EE  Reid  Annun 

A.2.32 

I 

RHM 

CRAB_EE_REL_ANNUN 

V72X2927J 
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TABLE  3.3.8.17-1  Dedicated  Display  (Cont'd) 


MODULE  DATA  LIST 


C\ 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MM  L 

Ik 

Critical  temperature 
index  (PORT/STBD) 

A. 2. 32 

I 

RIT 

CRAVJ0RIT_TEMP_IHDEX 

V92U3700C-701C 

15 

Arm  select  index 

A. 2. 32 

I 

RCD 

CRAV_ARM_SEL 

16 

Master  alarm  discrete 

A.2.3L 

W 

MCIU 

CREB_MASTER_ALARM 

V72X2915J 

17 

Check  CRT  caution 
discrete 

A.2.3L 

w 

MCIU 

CREB__CK_CRT_CAUT 

V7 2x2929 J 

18 

X10  discrete 

A.2.3L 

w 

MCIU 

CREB__X10__SCALE_ACT 

V72X2939J 

19 

Sign  fields 

A.2.3L 

w 

MCIU 

CREV_DIG_DSP_SIGN 

V72J2950J 

V72J2955J 

V72J2960J 

20 

FMPT  Index  table 

E 

L 

RDD_FMPT_INDEX 

21 

Max  value 

E 

L 

RDD_MAX__VALUE 

22 

Scale  factor 

E 

L 

RDD_SCALE_FACTOR 

23 

Annunciation  flags 

E 

L 

RDD_AUNUN_FLAGS 

2k 

Index  bias 

E 

L 

RDD_INDEX_BIAS 

25 

Arm  ID 

E 

L 

RDD_ARM_ID 

26 

Last  pass  annunciation 
flags 

E 

L 

RDD_AHNUN_FLAGS_LP 

27 

ABE  ID  array 

E 

L 

RDD__ABE_TEMP_ID 

28 

• 

Temperature  ID  base 
(PORT/STBD) 

E 

L 

RDD_ARM_TEMP_ID_BASE 

29 

LED  ID  Array 

E 

L 

RDD_LED_TEMP_ID 

30 

High  scale  min 

A. 2. 33 

Z 

CRDK_X10_MIN 

31 

Low  scale  max 

A. 2. 33 

Z 

CRDK_X1_MAX 

10/16/79 
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ITEM 


DESCRIPTOR 


32  XI  scale  factor  A. 2. 33 

33  X10  scale  factor  A. 2. 33 

3^  Max  meter  value  A. 2. 33 

35  Arm  availability  A. 2. 31 

indicator 

36  Scaled  actual  por  rate  A. 2. 32 

37  Scaled  CMDED  por  rate  A. 2. 32 

38  Data  fields  A. 2. 32 

39  Decimal  fields  A. 2. 32 

kO  RVM  Alarm  Flag  A. 2. 32 


SOURCE/DESTI  NATION 


CRDK  SF  X10 


CRDK  MAX  METER  SCALE 


CRTS  ARM  AVAIL 


CRAV_SCALED  POR  RSLT  ATL  V72L2933J 


CRAV_SCALED  POR  RSLT  C^D  V72L2931+J 


CRAVjdiG_DSP_DATA 


CRAY  DEC  DSP  DATA 


CRAB  RVM  ALARM 
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Figure  3.3.8.17-1.  Dedicated  Display 
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Figure  3.3.8.17-2.  Alarm  Processing 
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Figure  3.3.8.17-3.  Analog  Parameter  Processing 
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! 


Figure  3-3*8.17-^.  Digital  Parameter  Processing 
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Figure  3.3-8.17-7.  Data  Field  Processing 


Figure  3.3.8,17-8,  Annunciation  Processing 
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3.3.8.18  Input  Processing  and.  Configuration  Determination  (RQC__IPCD ) 

The  Input  Processing  and  Configuration  Determination  Module 
validates  MCIU  input  data  and  performs  configuration  determination. 

a.  Control  Interface  - RQC  is  CALL'ed  by  the  RMS  Executive  (;REX) 
at  12.5  Hz. 

Invocation:  CALL  RQC_IPCD 

b.  Inputs  - Inputs  to  thos  module  are  specified  in  Table  3.3.8.18-1. 

c.  Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figures  3.3.8.i8-l  through  3.3.8.18-5. 

The  FCOS  transaction  error  flag  and/or  the  Test  Word  Echo  read  test, 
determine  whether  or  not  a good  read  has  occurred.  Whenever  a good 
read  is  determined,  the  I/O  error  count  is  zeroed,  the  MCIU  Frame  ID 
Change  is  calculated  (or  set  to  a 1 if  it  is  the  first  pass  after  I/O 
has  been  turned  on),  and  the  MCIU  Frame  ID  Change  is  saved.  (The  Test 
Word  Echo  read  test  is  not  performed  if  it  is  the  first  pass  since  I/O 
has  been  turned  on.) 

Whenever  FCOS  and/or  the  Test  Word  Echo  read  test  indicates  a read 
error,  the  I/O  error  counter  is  incremented.  If  only  one  l/O  error 
has  occurred,  no  further  processing  is  done.  If  two  I/O  errors  have 
occurred.  Suspend  Configuration  is  requested. 

Whenever  there  are  no  I/O  read  errors,  and  the  MCIU  Frame  ID  has 
changed  (new  data  has  been  received),  the  MCIU  Decoder  (RCD)  is 
called  to  process  the  data  in  the  input  compool , the  Data  Conversion 
Processor  (.RYE)  is  also  called  to  process  the  input  data,  and  further 
configuration  determination  is  performed. 

The  TEMPERATURE  configuration  is  requested  when  no  arm  is  selected 
on  the  RMS  D&C  panel. 

When  an  arm  is  selected,  one  of  the  following  conditions  could  require 
that  the  software  be  in  the  IDLE  configuration:  l)  safing  is  the  pro- 

gress, 2)  all  brakes  are  on,  3)  the  arm  selected  is  not  the  same  one 
selected  on  the  last  pass,  U)  the  previous  configuration  was  SUSPEND, 
or  5)  the  mode  switch  setting  changed.  A request  for  IDLE  due  to  any 
one  of  these  conditions  also  requires  that  the  RHM  first  time  flag 
be  set  for  Health  Monitor  initialization. 

When  an  arm  is  selected,  and  the  above  conditions  are  all  false,  the 
software  stop  flag  is  tested.  If  the  software  stop  flag  is  set,  the 
IDLE  configuration  is  requested. 
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An  operator  request  for  a new  configuration  is  indicated  by 
the  control  mode  enter  discrete  being  ON.  The  previous  value 
of  this  discrete  must  be  OFF  for  the  request  to  be  processed. 
When  the  arm  is  at  rest  (no  joint  movement)  the  mode  switch 
setting  is  used  to  determine  which  configuration  is  desired. 
Single  is  the  only  valid  mode  switch  setting  when  the  software 
stop  flag  is  on.  Other  validity  checks  are  performed  as 
follows : 


Automatic  Mode  (auto  sequence  or  operator  commanded)  - The 
auto  seq/proceed  stop  switch  must  be  in  the  null  position. 

Manual  Mode  (orbiter  unloaded,  end  effector,  payload,  or 
orbiter  loaded)  - The  hand  controllers  must  be  in  the  null 
position. 

Single  Mode  - The  single/direct  drive  switch  must  be  in  the 
null  position. 

If  the  checks  indicate  that  the  requested  mode  is  valid,  that 
configuration  is  requested.  A mode  switch  setting  of  TEST  is 
a request  for  IDLE  configuration. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table 

3.3.8.18-1. 

e.  Module  References  - 

Process  Section  Reference 

Decoder  Function  (ROD)  3. 3. 8. 5 CALL 

Data  Conversion  Processor  (RYE)  3. 3. 8. 3 CALL 

f . Module  Type  and  Attributes  - 

Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism) 


Template  References  - 


D 

INCLUDE 

TEMPLATE 

CZ1 

COMMON 

D 

INCLUDE 

TEMPLATE 

cra” 

TE 

D 

INCLUDE 

TEMPLATE 

CRB~ 

MCI 

D 

INCLUDE 

TEMPLATE 

crd“ 

”CIL 

D 

INCLUDE 

TEMPLATE 

cre" 

MCO 

D 

INCLUDE 

TEMPLATE 

RCDDCO 

D 

INCLUDE 

TEMPLATE 

RYECNV 

System  Services  Common  Compool 
Working  Compool 
Input  Compool 

Constants  and  I-Load  Compool 

Output  Compool 

RCD 

RYE 
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h.  Error  Handling  - Other  than  standard  FCOS  recovery,  no  error 
recovery  exists  for  this  module. 

i . Constraints  and  Assumptions  - 

o RQC  has  no  need  to  recognize  the  DIRECT  MODE  SELECT  from 
the  MCIU. 


REPRODUCIBILITY  OF  THE 
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TABLE  3.3.8.18-I  Input  Processing  & Configuration  Determination  MODULE  DATA  LIST 


, 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT. 

SYMBOL 

03 

O 

O 

5K 

1 

Configuration  Request 

A. 2. 32 

0 

REX, RXY 

CRAV_CONFIG_REQ 

2 

Mode  Switch  Index 

A. 2, 32 

1 

RCD 

CRAY. MODE  SWITCH  INDEX 

0 

~n 

3 

Submode 

A. 2. 32 

0 

RAS,DL,RXY 

CRAV_SUBMODE_ID 

V92J3135C 

— < 

k 

Auto  Seq  Proceed/Stop 

A. 2. 32 

I 

RCD 

CRAY _AUT0_G0_ST0P 

3 

5 

MCIU  Frame  ID  Change 

A. 2. 32 

0 

RQC,  RCD,  REX,  RYE,  RVN 

CRAV  MCIU  FRAME  ID  CHANGE 

V92J3905C 

0 

6 

Configuration 

A. 2. 32 

I/O 

REX/DL,  REX 

CRAVJCONFJG 

V92U3100C 

ft1 

&> 

7 

I/O  Error  Count 

A. 2. 32 

I/O 

RXY/REX 

CRAV  10  ERROR  COUNT 

<5" 

8 

HC  Null  Flag 

A. 2. 32 

I 

RYE 

CRAB_HC_NULL 

V92X3121X 

a 

9 

Manual  to  Idle  Flag 

A. 2. 32 

I 

RXY 

CRAB  MAN  TO  IDLE 

ifi 

10 

FCOS  Transaction 

D.26 

I 

FCOS 

CZEB  COMM  FAULT$(2:2T) 

tn 

Error  Flag 

3 

m 

11 

Ann  Select  Index 

A. 2. 32 

I 

RCD 

CRAV__ARM_SEL 

-O 

CO 

12 

Arm  Select  Index  Last 

A. 2. 32 

I 

REX 

CRAV _ARM_SEL_PAST 

■4* 

13 

Safing  in  Progress 

A. 2. 32 

I 

RCD 

CRAB  SAFING  IN  PROG 

S3 

Ik 

_ 

All  "brakes  on  Flag 

A. 2. 32 

I 

RCD 

CRAB  ALL  BRAKES  OH 

©’ 

_ 

3 

15 

Control  Mode  Enter 

A. 2. 32 

I 

RCD, RXY 

CRAB  CONTROL  MODE  ENTER 

Discrete 

lb 

Control  Mode  Enter 

A. 2. 32 

I 

REX 

CRAB  CONTROL  MODE  ENTER  PAST 

Sidcrete  Last  Pass 

IT 

Software  Stop  Flag 

A.  2.3U 

I/W 

RXY /MCIU 

CREB_SOFTWARE  STOP 

VT2X293TJ 

■0  3)0 

18 

OK  to  Enter  Flag 

E 

L 

rqc_ok_to_enter 

® (S  fl) 
CD  ^ CD 

19 

Joint  Angle  Rates  (.JAR) 

A. 2. 32 

I 

RYE 

CRAV_JAR_ATL 

V92R3310C-315C 

U)  M 

w ^ 

“ £ 

20 

Threshold  Value 

A. 2. 33 

Z 

CRDK_MODE_CHG_THRESH 

£ £ 
Jr- 

21 

Single  Direct  Drive 

A. 2. 32 

I 

RCD 

CRAY  SING  DRV  POSNEG 

. 

Pos/Neg 

> 

o 


ll»i<ll 


c ||««U|| 


2 

> 


> 

< 

o 

z 

o 


> 

3 


m 

o 

& 

* 

as 

-s 


table  module  data  list 


# 

ITEM 

DESCRIPTOR 

ACT 

SOU  RCE/DESTi  NATION 

HAL  NAME 

MML 

REQT.  ! 

SYMBOL  | 

22 

Mode  Case  Index 

E 

L 

RQC  MODE  CASE  IKBSX 

1 

23 

Mode  Case  Array 

E 

L, 

RQC_MODE_CASE_ARR  AY 

2h 

EMAX 

A.2.33 

z 

CRDKJ4AX_ERR_CIiT 

25 

Mode  Switch  Index  Last 
Pass 

A. 2. 32 

I 

REX,  RXT 

CW_MCDS_SWITCH_INDEX 
LAST  PASS 

26 

■MCIU  Frame  ID  Last  Pass 

A. 2. 32 

1/0 

RQC 

CRAV JAC  IU_FPAME_ID_?AST 

27 

Read  MCIU  Frame  ID 

A. 2. 30 

R 

MCIU 

CRBV_MCIU_FRAME  ID 

V5ltJ20l40J 

28 

MCIU  I/O  Last  Pass  Flag 

A. 2. 32 

I 

REX 

CRAB _MCIU__IO_ON_OFF  LP 

29 

Test  Word 

A.2.31 

w 

Mcrj 

CREVJTESTJ/JORD 

V72U3050J 

30 

Test  Word  Echo 

A.2.30 

R 

MCIU 

CRBV_TEST_WORD  ECHO 

V5lU20l*5J 

31 

MCIU  Frame  ID 

E 

L 

RQC __MCIU_FRAME_ID 

. 

.A 

b 

% 

§ 

,Q 

tr\ 

•*  L— * 

0 , 
?s  % 
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Figure  3.3.8.18-1.  Input  Processing  And  Configuration  Determination 
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Figure  3.3.8.18-2.  MCIU  Frame  ID  Change  Processing 


027 


No  Ann 
Selected 


Configuration 
Request  = 2 


IF  Safing  In  Progress  Flag\ 
= On  Or  All  Brakes  On  = On  ’ 
Or  Arm  Select  Index  £ Ann 
Select  Index  Last  Pass  Or 
Configuration  = 1 


Then  | Configuration 
F"  (Request  = 3 


IF  Software  Step 
Flag  = On 


{Perform 
Mode  Checks 
j;  Fig.  3.3.5.18-4) 


CONFIGURATIONS 


■ 

lie 

0 

None 

1 

Suspend 

2 

Temp 

3 

Idle 

Single 

5 

Manual 

6 

Auto 

Figure  3 ■ 3 - 8. l8~  3 Conf is 
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Figure  33.8.l8-l»  Mode  Checks 
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IF  Mode  Switch  Index  - 10  \ 

Configuration 

and  Single  Direct  Drive 
Pos/Neg  — 0 y 

^ THEN 

Request  - 
k 

IF  Mode  \ IF  \ 
Switch  \ THEN  Software  \ 
Index  / Stop  Flag  , 

I 0 


DO  CASE 
Mode  Switch 
Index 


Auto  Seq 
Proceed/ Stop 
= 0 


IF 

HC  Null  Flag 
= On 


II 

Single  Direct 
Drive  Pos/Neg 
= 0 


Configuration 
Request  = 6 
Submode  = Mode  S 
Index 

witch 

Configuration 
Request  - 5 
Sub mode  = Mode 
Switch  Index  - 5 

Configuration 
Request  - 4 

Configuration 
Request  - 3 


CONFIGURATIONS 


Configuration 


None 

Suspend 

Temp 

Idle 

Single 

Manual 

Auto 


MODE  SELECTED 


Mode  Switch 


MAN  : 
MAN  LOP 
MAN  PL 
Single 
Test 


THREE  STATE  FLAG  TABLE 


Single  Dir.  Dr.  Pos/Neg  Off  + 

Auto  Seq.  Proceed/Stop  Off  Proceed  Stop 


SUBMODE  INDEX 


Figure  3.3.8,18-5*  Mode  Selection 
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3.3.8.19  Configuration  Initialization  (RXY  CINIT) 


The  Configuration  Initialization  module  performs  initialization  based  on  the 
configuration  requested. 


a.  Control  Interface  - RXY  is  CALL'ed  by  the  RMS  Executive  (REX)  at  12.5  Hz. 


Invocation:  CALL  RXY  CINIT 


b.  Inputs.  - Inputs  to  this  module  are  specified  in  Table  3.3.8.19-1. 


c . 


Process  Description  - The  control  flow  for  this  module  is  shown  in 
Figures  3.3.8.19-1  through  3.3.8.19-7*  Initialization  is  done  for 


following  modes : 


1.  SUSPEND 

2.  T.EMP 

3.  IDLE 

4.  SINGLE 

5 . MANUAL, 

6.  AUTO 


REPRODUCE 

ORIGINAL.  Pj 


ility  of  the 

age  is  poor 


the 


The  configuration  state  is  updated.  Configuration  entry  unique  processing 
is  performed  which  consists  of  l)  setting  dispatcher  pointer  to  correct 
table,  2)  setting  reference  identifiers,  3)  setting  operating  mode  ma- 
trix flag  (which  controls  status  lights),  4)  setting  other  flags  and 
inputs  and  5)  blanking  or  allowing  fields  to  be  displayed  on  CRT.  Stan- 
dard reconfiguration  initialization  is  also  done. 


d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3.3.8.19-1. 

e.  Module  References  - None 


f . Module  Type  and  Attributes 

Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism) 

g.  Template  Reference 

D INCLUDE  TEMPLATE  CRAJTE  Working  Compool 

D INCLUDE  TEMPLATE  CRE  MCO  Output  Compool 

D INCLUDE  BMODMACS  SVC  Restore  Macro 


h.  Error  Handling  - Other  than  standard  FCOS  recovery,  no  error  recovery 
exists  for  this  module. 


i.  Constraints  and  Assumptions  - None 
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TABLE  3.3.8.19-1  Configuration  Initialization 


MODULE  DATA  LIST 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

1 

Configuration  Request 

A. 2. 32 

I 

REX,  RQC 

2 

MCIU  I/O  Flag 

A. 2. 32 

0 

CRT,  EEX,  KHM 

3 

Configuration 

A. 2. 32 

0 

DL,  REX,  RWP 

It 

I/O  Error  Count 

A. 2. 32 

0 

RQC,  REX 

5 

Arm  Select  Index 

A. 2. 32 

I 

RCD 

6 

Control  Mode  Enter 
Discrete 

A. 2. 32 

0 

RQC 

7 

Software  Stop  Flag 

A. 2. 34 

w/o 

MCIU/RNC  > RQC 

8 

Mode  Switch  Index 

A. 2. 32 

I 

RCD 

2 

Rate. Hold  Selected 
Flag 

A. 2. 34 

w 

MCIU 

10 

Singularity  Caution 
Flag 

A. 2. 34 

w 

MCIU 

-11 

Reach  Limit  Caution 
Flag 

A. 2. 34 

w 

MCIU 

12 

Check  CRT  Caution 
Flag 

A. 2. 34 

w 

MCIU 

13 

Actual  Resultant  POR 
Translation  Rate 

A. 2. 32 

0 

RDD,  DL 

Ik 

Commanded  Resultant 
POR  Translation  Rate 

. 

A. 2. 32 

0 

RDD , DL 

15 

Manual  Aug.  Orb iter  Un- 
loaded Mode  Selected 
Discrete 

A. 2. 34 

w 

4CIU 

l6 

Manual  Aug.  EE  Mode 
Selected  Discrete 

A.  2. 34 

w 

MCIU 

17 

Man  .Aug . ORB  Loaded 
Disc. 

A. 2. 34 

w 

tfCIU 

18 

Man . Aug . PL  Mode 
Selected  Discrete 

A.  2. 34 

w 

1CIU 

HAL  NAME 


MML 


V92X3835X 

V92U3100C 


V72X2937J 

V72X2940J 

V72X2923J 

V72X2930J 

V72X2929J 

V92R3326C 

V92R3270C 

V72X2906J 

V72X2907J 

V72X2908J 


V72X2909J 


TABLE  3.3.8.19-1  Configuration  Initialization  CCont’dl 
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TABLE  3.3.8.19t1  Configuration  Initialization  (.Cont'S) 


# 

ITEM 

DESCRIPTOR 

37 

EE  Release  Warning  Flag 

A.2.3L 

38 

RHM  Alarm  Flag 

A. 2. 32 

39 

Soft  Stop  Limits  Enable 
Flag 

A. 2. 32 

10 

RAS  First  Time  Flag 

A. 2. 32 

4i 

Position  Hold  Flag 

A. 2. 32 

h2 

Saved  Joint  Switch  Index 

A. 2. 32 

k3 

RMS  Auto  Seq 

A. 2. 32 

Lit 

Selected  RMS  Seq.  ID 

A. 2. 32 

L5 

Manual  to  idle  Flag 

A. 2. 32 

k& 

Rate  Demand  ID's 

A. 2. 32 

lt7 

Joint  Angle.  Rate  Command 

A. 2. 32 

lt-3 

Mode  Switch  Index  Last 
Pass 

A.2.32 

49 

RSC  First  Time  Flag 

A. 2. 32 

50 

Control  Error  Caution 
Flag 

A. 2.31 

51 

Arm  Selected  for  CRT 

A.2.32 

52 

Auto  Seq.  Last  Point 
Blanking  word 

A.2.32 

53 

Trans  flag 

A.2.32 

5L 

Rate  POS  and  ATD 
Blanking  word 

A.2.32 

55 

Command  Rate  Blanking 
word 

A.2.32 

56 

Submode 

A.2.32 

MODULE  DATA  LIST 


SOURCE/DESTINATION 

HAL  NAME 

MML 

MCIU 

CREB_EE_REL_VARN 

V72X2927J 

RDB 

CRAB_RHM _ALARM 

REM,  CRT 

CRAB_S0FT_ST0P  ENABLE 

V92X3120X 

RAS 

CRAB_BAS_FIRST_TIME 

V92X31U9X 

DL,  RWP 

CRAB_POSITION_HOLD 

V92X31L1X 

RWP 

CRAV_JNT_PAST 

RUD 

CARV_AUTO_SEQ_ID 

V93J7510C-513C 

RAS,  DL 

CRAV_AUTO__SEQ_ACT 

V92U3105C 

RQC 

CRAB_MAU_TO_IDLE 

RUC 

CRAV_RATE_DMD_ID 

V92J3801C-803C 

RTV,  RNC,  DL,  RHM 

' 

CRAV_J AR_CMD 

V92R3205C-210C 

RQC 

CRAV  MODE  SWITCH  INDEX  LAST 
PASS 

RSC 

CRAB _RSC_FIRST_PASS 

V92X31L9X 

MCIU 

CREB_CTL_ERROR_CAUT 

V72X292LJ 

CRT 

CRAD_RMS_SEL_CRT 

CRT 

CRAV_AOTO_SEQ_LAST  PT  BM 

RTV 

CRAB_TRANS_FLAG 

V92X2L25X 

CRT 

CRAV_ACT_RATE_POS  ATD  BM 

, 

CRT 

crav_cmd_rate_blijk 

RQC 

CRAV_SUBMODE_ID 

V92J3135C 

00 

o 


© 

"51 


limifl 

iii 

3S 


2 

> 


O 

ID 


0> 


CD 

O. 


> 

< 

o 

z 

o 


Vi 

ca* 

s 

*3 

CD 

© 


> 

33 
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TABLE  3.3.6.19-1.  Configuration  Initialization  (.ccnt'd) 


MODULE 


■ Gn 

\,v 


# 

ITEM 

DESCRIPTOR 

ACT 

1 SOURCE/DES 

57 

Fault  Blanking  Word 

A. 2. 32 

0 

‘ ‘ 
CRT 

58 

Rate  Hold  Request  Flag 

A. 2. 32 

0 

RJS 

59 

FOR  INDEX 

A. 2. 32 

0 

BAS,  RKG 

6o 

RMS  PYLD  ID 

A. 2. 32 

I 

RUD 

6i 

PL  INIT  ID 

A. 2. 32 
D.64 

I 

RUD 

62 

Auto  Sequence  PYLD  ID 

A. 2. 35 

z 

63 

; MOT  Rate  Filt 

A. 2. 32 

0 

RVM 

64 

; MOT  Rate  Filt  LP 

A. 2. 32 

0 

RVM 

65 

Arm  Select  Index  LP 

A. 2. 32 

I 

REX 

66 

Test  WD  INCNT 

A. 2. 32 

0 

RNC 

67 

RHM  First  Pass  Flag 

A. 2. 32 

0 

RHM,  RVM 

A LIST 
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TD  Ref 

RD  Ref 

Display  Reference 

1 

i 

FOR  To  OS 

2 

2 

POR  To  AM 

3 

3 

OS  To  AM 

Value 

Configuration 

6 

None 

1 

Suspend 

2 

Temp 

3 

Idle 

U 

Single 

5 

Manual 

6 

Auto 

Figure  3.3.8.19-1*  Configuration  Initialization 
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1 j \ i'Pn.ODU  CIBII ITY  OF  - n-IF 

Sal  PAGE  IS  POOB 


Figure  3.3.8.19-2.  Suspend  Initialization 
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Figure  3.3.8.19-3.  Temp  Initialization 
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Figure  3.3-8.19-U.  Idle  Initialization 
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Figure  3.3.8.19-5-  Single  Initialization 
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Saved  Dispatcher 
Table  Pointer  = 22 
_ /MANUAL  Table  Value 


MAI  ORB  UIL  Mode 
Selected  Discrete 

Trans  flag  = OFF 
POR  INDEX  = 1 


DO  CASE 
Submode 


m 


Software  Stop 

Flag  = Off 

Soft  Stop  Limits 

Enable  Flag  = On 

Position  Hold  flag  = OFF 

Manual  to  Idle  Flag  = ON 


Rate  Hold  Request 
Flag  = off 


MAN  EE  Mode 
Selected  Discrete 
TD  REF  ID  = 2 
RD  REF  ID  = 2 
POR  INDEX  = 1 
Trans  flag  = On 


MAN  ORB  Loaded  Mode 
Selected  Discrete  = On 
Trans  Flag  = Off 
POR  INDEX  = 

RMS  PL  ID 

(Arm  Sel  Index) 


MAN  PL  Mode 

Selected  Discrete  = On 
TD  REF  ID  = 2 
TD  REF  ID  - 2 
POR  INDEX  = 

RMS  PL  ID 

. ■ (Arm  Sel  Index) 
Trans  Flag  = On 


Submode 

ID 

MAN  ORB  UNL 

1 

MAN  EE 

2 

MAN  ORB  Loaded 

3 

MAN  PL 

4 

TD  Ref 

RD  Ref 

Display  Reference 

i 

1 

POR  To  OS 

2 

2 

POR  To  AM 

3 

3 

OS  To  AM 

Figure  3.3.8.19-6.  Manual  Initialization 
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Saved  Dispatcher 
Table  Pointer  = 32 
(Auto  Table  Value) 


DO  CASE 
Submode 


Software  Stop  Flag  = OFF 
Soft  Stop  Limits  Enable 
Flag  = On 

Position  Hold  Flag  = On 
Manual  to  Idle  Flag  = OFF 


RAS  First  Time  Flag  = On 
RD  Ref  ID  = 2 


Submode 

ID 

Auto  1 

] 

Auto  2 

2 

Auto  3 

3 

Auto  4 

4 

OPR  CMD  

_5_ 

Auto  Seq  1 Mode 
Selected  Discrete  = On 
Selected  RMS  Seq  ID  = 
RMS  Auto  Seq  ID  (l) 

POR  Index  = Auto  Seq 
PYT'D  ID(Sel  RMS  Seq  ID) 


Auto  Seq  2 Mode 
Selected  Discrete  = On 
Selected  RMS  Seq  ID  = 
RMS  Auto  Seq  ID  (.2) 

POR  Index  = Auto  Seq 
PYLD  ID(Sel  ajflg  Seq_  ID) 


Auto  Seq  3 Mode 
Selected  Discrete  = On 
Selected  RMS  Seq  ID  = 
RMS  Auto  Seq  ID  (3) 

POR  Index  = Auto  Seq 
PYLD  ID  (Sel  fflg  Seq  ID) 


Auto  Seq  4 Mode 
Selected  Discrete  = On 
Selected  RMS  Seq 
ID  = 

RMS  Auto  Seq  ID  (1+) 

POR  Index  = Auto  Seq 


PYLD  ID 


(Sel  RMS  Seq  ID) 


OPR  CMD  Mode 
Selected  Discrete  = On 
Selected  RMS  Seq 
ID  = 0 

POR  Index  = PL  INIT  ID 


TD  Ref 

RD  Ref 

Display  Reference 

1 

1 

POR  To  OS 

2 

2 

POR  To  .AM 

3 

3 

OS  To  AM 

Figure  3.3.8.19-7.  Auto  Initialization 
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3.3.8.20  Position  Hold.  Checks  (RWP_PHC) 


The  Position  Hold  Checks  module  determines  whether  position  hold,  is  requested 
and  modifies  the  dispatcher  tables  to  allow  execution  of  the  Position  Hold  (RFP) 
module . 

a.  Control  Interface  - RWP  is  CALL'ed  by  the  RMS  Executive  at  12.5Hz. 

Invocation:  CALL  RWP_PHC 

b.  Inputs  - Inputs  to  this  module  are  specified  in  Table  3.3.8.20-1. 

c.  Process  Description  -The  control  flows  for  this  module  are  shown  in 
Figures  3.3.8.20-1  and  3.3.8.20-2. 

If  the  current  configuration  is  SINGLE  and  the  selected  joint  has  changed, 
then  joint  angles  (JA)  are  flagged  to  be  saved. 

If  the  current  configuration  is  AUTO  and  the  position  hold  flag  status 
has  changed,  then  the  position  hold  flag  is  saved.  If  position  hold  is 
requested,  then  JA's  are  flagged  to  be  saved  and  the  AUTO  dispatcher 
table  is  modified  to  allow  execution  of  Position  Hold  (RFP)  module  and 
disallow  execution  of  Resolved  Rate  Algorithm  (RRP)  module.  If  posi- 
tion hold  is  not  requested  the  AUTO  dispatcher  table  is  modified  to 
allow  execution  of  RRP  and  disallow  execution  of  RFP. 

If  the  current  configuration  is  IDLE  and  if  the  position  hold  flag  is 
OFF  and  the  arm  is  at  rest,  the  position  hold  flag  is  turned  ON  and  the 
JA's  are  flagged  to  be  saved.  If  position  hold  is  requested,  the  IDLE 
dispatcher  table  is  modified  to  allow  the  execution  of  RFP.  If  position 
hold  is  not  requested,  the  IDLE  dispatcher  table  is  modified  to  disallow 
the  execution  of  RFP. 

If  the  current  configuration  is  MANUAL,  and  if  position  hold  is  re- 
quested, and  the  HC  null  flag  is  OFF,  then  the  position  hold  flag  is 
turned  OFF  and  the  MANUAL  dispatcher  table  is  modified  to  allow  the 
execution  of  RRP  and  to  disallow  the  execution  of  RFP.  If  position  hold 
is  not  requested.,  and  if  the  arm.  is  at  rest  and  the  HC  null  flag  is  ON, 
then  the  position  hold  flag-  is  turned  ON,  the  JA's  are  flagged  to  be 
saved,  and  the  MANUAL  dispatcher  table  is  modified  to  allow  the  execution 
of  RFP  and  to  disallow  the  execution  of  RRP. 

The  current  JA's  are  saved  when  they  have  been  flagged  to  be  saved. 

d.  Outputs  - Outputs  from  this  module  are  specified  in  Table  3.3.8.20-1. 

e.  Module  References  - None 
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f . Module  Type  and  Attributes 

Type:  External  Procedure 

Attributes:  Default  (serially  reusable  with  no  protective  mechanism) 

g.  Template  Reference 

D INCLUDE  TEMPLATE  CRA_TE  Working  Compool 

D INCLUDE  TEMPLATE  CGE_DISPATCHER  Hybrid  Dispatcher  Code 

D INCLUDE  TEMPLATE  CRT_DIS  Dispatcher  Compool 

D INCLUDE  TEMPLATE  CRD_CIL  Constants  and  ILOAD  Compool 

h.  Error  Handling  --  Other  than  standard  FCOS  recovery,  no  error  recovery 
exists  for  this  module. 


20-2 


i.  Constraints  and  Assumptions  - None 


TABLE 


3.3.8.20-1  Position  Hold  Checks 


MODULE  DATA  LIST 


r> 


# 

ITEM 

DESCRIPTOR 

ACT 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT.  | 

SYMBOL  j 

1 

T?V007D  TT1  Off 

^ ^Z._  * -■ — to 

E 

T. 

RWP  FREEZE 

1 

2 

Configuration 

A.2.32 

I 

RXY,REX 

CRA V_C  ONFI G 

V92U3100C 

3 

Position  Hold  Flag 

A. 2. 32 

I 

RAS,RXY 

CRAB_P0S I TI ONJiCLD 

V92X31^1X 

it 

Saved  Position  Hold  Flag 

E 

L 

RWPJ?OSITIONJiOLD_SAVED 

5 

Commanded  Joint  Angles 

A.2.32 

0 

RFP,  DL 

CRAV_JA_CMD 

Y92H3235  C-2L0C 

6 

Joint  Angles 

A.2.32 

T 

RYE 

CRAV_JA_ATL 

V92H3300C-305C 

T 

Joint  Switch  Index 

A.2.32 

I 

RCD 

CRAV_JKT_SEL_ID 

8 

Saved  Joint  Switch  In- 
dex 

A.2.32 

I 

RXY,RSC 

CRAV_JHT  PAST 

9 

Dispatcher  Tables 
Active  Bits 
(EBP)  - AUTO 
(BIT)-  - AUTO 
(EEP)  - IDLE 
(REP)  - MANUAL 
(RFP)  - MANUAL 

A. 2. 36 

0 

REX 

CRTD_DISPATCH._TBL.  FREQ 

$(3**;) 

4(35; ) 

$(6; ) 

4(24; ) 

4(25;) 

10 

Threshold  Value 

A. 2. 33 

z 

CRDK_MOBE_CHG_THRESH 

11 

Joint  Angle  Rates  (JAR) 

A.2.32 

I 

RYE 

CRAV_JAR_ATL 

V92R3310C-315C 

12 

HC  Hull  flag 

A.2.32 

I 

RYE 

CRAB__HC_MJLL 

V92X3121X 

O 

id  C-J 
r,0 

z S 
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3.3.8.21  Consistency  and  Encoder  Checks 


(RVM_C0NEN ) 


The  consistency  and  encoder  check  module  checks  for  a suspected  runaway 
joint  condition  and  determines  the  validity  of  each  joint  position  encoder. 
Should  a discrepancy  he  found,  RVM  sets  the  appropriate  flag  or  discrete 
required  for  annunciation.  Annunciation  of  faults  to  the  operator  is  done 
via  the  caution  and  warning  lights  on  the  RMS  dedicated  display  panel. 


a) 


Control  Interface  - 
at  12.5  Hz. 


RVM  is  called  by  the  RMS  Health  Monitor  (RHM) 

R EPROI) UCIBILITY  OF  THE 


Invocation:  CALL  RVM  COHEN 


ORIGINAL  PAGE  IS  POOR 


b)  Input  - Inputs  to  this  module  are  specified  in  Table  3.3.8.21-1. 

c)  Process  Description  - The  control  flow  for  this  module  is  shown 
in  Figures  3-3.8.21-1  through  3.3.8.21-7. 


The  position  encoder  check  determines  the  validity  of  each  joint 
position  encoder.  An  encoder  check  flag  is  turned  ON  for  each 
joint  position  encoder  failure  after  a given  number  of  cycles. 

To  determine  if  a runaway  joint  should  be  suspected,  the  commanded 
motor  speeds  are  corrected  to  actual  motor  rates  and  filtered.  As 
input,  the  filtered  control  error,  the  filtered  rate  increment, 
and  the  angular  increment  are  computed.  If  the  elapsed  displace- 
ment of  a joint  is  equal  to  or  greater  than  the  joint  displacement 
then  the  RVM  alarm  is  turned  ON  and  flags  are  set  for  fault 
logging  and  annunciation  to  the  operator. 

d)  Outputs  - Outputs  for  this  module  are  specified  in  Table  3.3.8.21-1. 


e)  Module  References  - None. 

f ) Module  Type  and  Attributes  - 

Type:  External  Procedure 

Attributes:.  Default  (serially  reusable  with  no  protective 
mechanism. ) 
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g)  Template  References 

D INCLUDE  TEMPLATE  CRA_  TE 
D INCLUDE  TEMPLATE  CRE_MCO 
D INCLUDE  TEMPLATE  CRDjCIL 
D INCLUDE  TEMPLATE  CRC  COT 


Working  Compool 
Output  Compool 

Constants  and  I-Load  Compool 
Constants  Compool 


h)  Error  Handling  - Other  than  standard  FCOS  recovery,  no  error  recovery 
exists  for  this  module. 

i)  Constraints  and  Assumptions  - None. 


TABLE 


3.3.8.21-1  Consistency  and  Encoder  Check. 


MODULE  DATA  LIST 


9 


iff 

ITEM 

DESCRIPTOR 

ACT 

. . 

SOURCE/DESTINATION 

HAL  NAME 

MML 

REQT.  1 

SYMBOL  ] 

1 

First  Pass  Flag 

A. 2. 32 

X 

RXY 

CRAB_RHM_FXSST_PASS 

2 

Jnt  Angles 

A. 2. 32 

I 

RYE 

CRAV_JA_ATL 

V92H3300C-305C 

3 

Tach  Fail  Flag 

A. 2. 32 

I 

RCD 

CRAB_JITTJTACH_FAIL 

L 

Raw  Jnt  Rate 

A. 2. 32 

I 

RYE 

CRAV_JAR_RAW 

V92R3410C-415C 

5 

MCIU  Frame  ID  Change 

A. 2. 32 

I 

RQC 

CRAV_MCrj_FRAiffl_IC  CHARGE 

V92J3905C 

6 

Payload  Cap 

A. 2. 32 

I 

RCD 

CRAB_PYLD_CAP 

7 

Rate  Demand  ID  Return 

A. 2. 32 

T 

RCD 

CRAV__RATE_DMD_I  D_RET 

8 

Rate  Demand  ID 

A. 2. 32 

I 

RNC 

CRAV_RATE_DMD_ID 

V92J3801C-803C 

9 

Vern  Seal  Req 

A. 2. 32 

I 

RCD 

CRAB_VERN_RATE_REQ 

10 

Mot  Rate  Filt 

A. 2. 32 

I 

RYE,  RXY 

CRAV_MOT_RATE_FILT 

V92U3436C-441C 

11 

EE  Auto /Man  Flag 

A. 2. 32 

I 

RCD. 

CRAV_EE_AUTO__MAITUAL 

12 

Capture  CMD 

A. 2. 32 

I 

RCD 

CRAV_CAP_REL_CMD 

13 

Rigid  Cmd 

A. 2. 32 

I 

RCD 

CRAV_RIG_DERIG_CMD 

14 

EE  Rigidized  Flag 

A.  2. 32 

I 

RCD 

CRAV_EE_RIG JDERIG 

15 

Vern  Seal  Req  LP 

A.  2. 32 

I 

REX 

CRAB_VE  !RN_S  CAL-E_PAST 

V92X3103X 

16 

Payload  Cap  Past 

A. 2. 32 

I/O 

REX/RHM 

CRAB_PL_CAPTURE_?AST 

V92X3112X 

17 

All  Brakes  On 

A. 2. 32 

o w 

I 

RCD 

CRAB_ALL_BRAKES  ON 

18 

Mot  Speed  LP 

A. 2. 32 

^ *■ d 

1 

RNC 

CRAY  MOTOR  SPEED _LP 

V92R3805C-3822C 

Cl 

19 

Mot  Rate  Filt  LP 

A. 2. 32 

5 9 

1 

RXY 

CRAV_MOT_RATE_FILT_LP 

20 

Encoder  Chk  Flag 

A. 2. 32 

0 

CRT,  RHM,  RNC 

CRAB_ENC0D.  _CK 

V92X3530X-535X 

21 

RVM  Alarm  Flag 

A. 2. 32 

O 

0 

RDD 

CRAB_RVM_ALARM 

22 

23 

Chk  CRT  Annun 

A. 2. 32 

£r  ^ 

0 

RDD 

CRAB_CHK_CRT_ANNUN 

VT2X2929J 

Cons is  Flag 

A. 2. 32 

T 

RUD 

CRAB  CONSIS  FLAG 

V93X75U5X 

2L 

ERRJNT 

A. 2. 32 

OF  TH 
3 POOR 

0 

DL,  CRT,  RBC 

CRAB_ERRJRT 

V92X351t0X-545X 

a 
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TABLE  3.3.8.21-1  Consistency  and  ‘Encoder  Check 


MODULE  DATA  LIST 


HAL  NAME 

MML 

REQT. 

SYMBOL 

ctab_ctljeee_amiot 

V72X292LJ 

CEEB_CTL_EEBOR_CAOT 

V72X292LJ 

CREB_CK_CET_CAOT 

V72X2929J 

CEDK_MCIU_IHTERVA1 

CRDK_EHCODJTACHO_EKR_LIM 

CEDK_IKTEGEAL_ROT_LM 

CKSS_JHTJ)ISP^UISL 

T960L894C-  899c 

CHSS_JBT_DISP  VERB 

V96UL906C-9HC 

CRSS_JHT_DISP_COARSE 

V96U4900C-905C 

CESS_FILT1_GAIN 

V96DL881C 

CRSS_FILT1_TIME 

V96WL882C 

CRSS__FILT2-GAIH 

V96UL883C 

CRSS_FILT2_TIME 

V96WL88LC 

CRSS_FILT3_GAIN 

V96UL885C 

CRSSJ?ILT3_TIME 

V96WL886C 

CRSS_ERR_THRESH 

V96DL89OC 

RVM_EHCOD_FIHST  CHK 

RVM_TACHO_IHTEGRAL 

* 

RVM_IKTEGRAL_ROT_TIME 

R'VM_JIOT_RATEJ-IATCH 

RVM_JHT_DISP 

RVM_MOT_SPEED_RAW 

RVM_MOT_SPEED_CMD_LP 

RVM_F12 

RVM_F11 

RVM_F22 

- 

u 0 
u> 
co 
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TABLE  3.3.8.21-1  Consistency  and  Encoder  Check 


F21 

F32 

F31 

Mot  Speed  Cmd 
Cntl  Err  Unfilt 
Cntl  Err 
Cntl  Err  Lp 
Rate  Inc 
Rate  Inc  Lp 
Rate  Inc  Unfilt 
Ang  Inc 
Jnt  Angles  Lp 
Cons is  Flag  Lp 
All  Brakes  On  Lp 
Tach  Fail  Flag  Lp 
Encoder  Chk  Flag  Lp 
Disp  Elaps 
Jnt  Consis 
Z 


DESCRIPTOR 

ACT 

E 

L 

E 

L 

E 

L 

E 

L 

E 

L 

E 

L 

E 

L 

E 

L 

E 

L 

E 

L 

E 

L 

E 

Tj 

E 

L 

E 

L 

E 

L 

E 

L 

E 

L 

E 

L 

E 

L 

MODULE  DATA  LIST 


SOU  RCE/DESTI  NATION 


RVM_F21 

RVMJF32 

RVM_P31 

RVM_MOT_SPEED_CMD 

RVM_CE?L_ERR_RAW 

EVM_CHTL_ERR 

RVM_CUTL_ERR_LP 

RVM_RATE_IEC 

RVM_RATE_INC_LP 

RVM_RATE_INC_RAW 

RVMJUJGJOJC 

RVM_JA_ATL_LP 

RVM_CONSIS_LP 

RVM_BRAKES__LP 

RVMJTACH_FAIL_LP 

RVM_EECOD_CK_LP 

RVM _DISP_ELAPS 

RVM_JET_COES IS 

RVM  J 
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Figure  3.3.8.21-1.  Consistency  And  Encoder  Check 
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| IF ( ( EE  Auto/Man  Flag  > 0)  And 
(Capture  CMP  = On  Or  (Rigid 
CMD  = On  And  EE  Rigidized  Flag 
- Off)))  Or  (Vern  Seal  Req  ^ 
Vern  Seal  Req  LP)  Or  (Payload 
Cap  ^ Payload  Cap  Past ) Or 
Consis  Flag  LP  = Off  Or  First 
Pass  Flag  = On  Or  Rate  Demand 
ID  Return  = 0 Or  (All  Brakes 
On  = Off  And  All  Brakes  On 
LP  = On) 


T 

[ERR  JNT]  = OFF 
[DISP  ELAPS]  = 0 
[jNT  Consis]  = ON 
CNTL  ERR  Caution 
Flag  = OFF 

li1 

Perform  Joint 

Consis  Correlation 

(Fig.  3.3.8.21-4) 

Figure  3.3.8.21-3.  Consistency  Check 
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REPRODUCIBILITY  OF  THE 
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Figure  3.3.8.21-U.  Joint  Consis  Correlation 
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Figure  3.3.8.21-5.  Consistency  Filtering 


IP  (TACH  Fail  FlagK=Off  And  Tach  Fail 
Flag  LP  =0n)  Or  (Encoder  CHK  FlagK= 
Off  And  Encoder  CHK  LP  =0n)  Or  ABS 

IX 

( CUTL  ERR^  < ERR  THRESHk  Or  Sign 
(Rate  IKCK)=Sign(CNTL  ERR^)  Or 

Encoder  CHK  FlagK=On  Or  Tach  Fail 
FlagK  = On 


Single  Joint  Check 


£•£ 
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Figure  3.3.8.21-7.  Saving 
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A.  DATA  BASE  DEFINITIONS 

A. 1 SM  C0MP00L  ORGANIZATION 

All  SM  tables  and  buffers  are  listed  and  described  in  Appendix  A. 2.  Each 
of  these  tables  and  buffers  reside  in  one  of  the  SM  Compool's  defined  below. 
The  contents  and  organization  of  the  SM  Compool's  are  determined  in  such  a way 
that  the  simplicity  and  efficiency  of  the  SM  code  is  enhanced. 


C0MP00L  Name  *** 


Contents 


Appendix 
A. 2 Reference 


**CSS_SXT 

Special  Processes  Scaling  Cross 
Reference  Table  (SXT) 

A. 2. 13 

*CSC_SCMT 

SCM  Text  Dictionary  (SCMT) 

A. 2. 15 

*CSC_AXX_SCAT 

SCM  Address  Table  for  list  number  XX 

A. 2.14 

*CSC_XX_SCML 

SCM  List  and  SCM  SXT  for  list  number 
XX 

A.  2 . l4 

CSA_SM_CMT 
CSC_  CMT_SCM 
CSS  SP  CMT 


CST  TM  CMT 


Basic  Processes  CMT  A. 2. 11.1 

SCM  display  parameters  A. 2. 11. 2 

Special  Processes  Parameters:  A. 2. 11. 3 

includes  SP  Exec  parameters  and 
SP  parameters  set  by  OPS 
initialization/ cleanup 


Table  Maintenance  display  parameters  A. 2. 11. 4 


CSB_PBD_CMT  Payload  Bay  Doors  display  parameters  A. 2. 11. 5 

CSM_AM_CMT  Antenna  Management  display  parameters  A. 2. 11. 6 


CSZ_ICC_CMT  ICC  input  buffers  and  flags 

CSZ_SM_COMN_BUFR  SM  Mass  Memory  Common  Buffer 

CSD_RTC_CMT  Display  Remote  Text  C0MP00L 

CDD_MDT_UI  Multiple  Discrete  Text  (Displays 

Compool 

SHD_HYB_DISPATCH  SM  Hybrid  Dispatcher 

CSC  MM  DIR  SCM  MM  DIRECTORY 


A.2.11.T 
A. 2. 25 


A.  2. 22 


* = Preprocessor  Generated 

* = Preprocessor  Initialized 

* = The  third  character  of  each  Compool  name  is  the  functional  ID  of  the 

area  using  that  Compool-reference  Section  1,  discussion  of  name  standards. 
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A. 1 (Cent' d. ) 


Appendix 

COMPOOL  Name***  Contents  A. 2 Reference 


*CSA_DART 

Basic  Processes  Data  Acquisition 
Read  Table  (DART) 

A. 2. 3 

*CSA_INB 

Basic  Processes  Input  Buffer  (INB) 

A.  2.10 

*CSA_IXP 

Input  Buffer  to  PPB  Cross  Reference 
Table  (IXP) 

A. 2. 4 

*CSA_SXT 

Basic  Processes  Scaling  Cross 
Reference  Table  (SXT) 

A. 2.13 

*CSA_PPB 

Parameter  Processing  Buffer  (PPB) 

A. 2. 2 

*CSA_CDA 

Current  Data  Array  (CDA) 

A. 2. 7 

*CSA_PIT 

Parameter  Information  Table  (PIT) 

A. 2.1 

*CSA_LIT 

Limit  Sense  Table  (LIT) 

A. 2. 8 

*CSA_PCT 

Precondition  Control  Table  (PCT) 

A. 2. 5 

Precondition  Group  Table  (PGT) 

A. 2. 6 

*CSA_SAT 

Scaling  Table  (SAT) 

A. 2. 9 

**CSS_COT 

Constants  Table  - Values  to  be  used 
by  Special  Processes  and  MS 

A. 2. 12 

CSS_TM_COT 

Constants  Table  - Header  information 
and  pointers  used  by  Table  mainten- 
ance 

A. 2. 12 

CSS_SPINB 

Special  Processes  Input  Buffer  (SPINB) 

A. 2. 17 

CSS_SP0B 

Special  Processes  Output  Buffer 
( SPOB ) 

A. 2. 16 

CSS_DDT 

Display  Downlist  Table  (DDT) 

A. 2. 18 

CSS_DART 

Special  Processes  Data  Acquisition 
Read  Table  (DART) 

A. 2. 3 

* = Preprocessor  Generated 
**=  Preprocessor  Initialized 

***The  third  character  of  each  Compool  name  is  the  functional  ID 
using  that  Compool  - reference  section  1,  discussion  of  name 

of  the  area 
standards . 
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C0MP00L  Name* ** *** 


Contents 


Appendix 
A. 2 Reference 


*CSP_PLC 

Payload  Control  General  cross 
reference  Table  (GXT) 

A. 2. 19 

Payload  Control  Discrete  Infor- 
mation Table  (DIT) 

A. 2. 20 

Payload  Control  Analog  Infor- 
mation Table  (ANIT) 

A. 2. 21 

Payload  Control  Channel  Status 
Table  (CST) 

A.2.2l| 

CRB_MCI 

RMS  Input  Data  from  MCIU 

A. 2. 30 

**CRI_LVC 

RMS  Level  C Constants 

A. 2. 31 

CRA_TE 

RMS  Working  Data  Compool 

A. 2. 32 

CRD_CIL 

RMS  Constants  and  I-LOAD  Data 

A. 2. 33 

CRE_MC0 

RMS  Output  Data  to  MCIU 

A. 2. 3b 

*CRF_ASC 

RMS  Pre-stored  Auto  Sequence 
Data 

A. 2. 35 

CRT_DIS 

RMS  Dispatcher  Compool 

A. 2. 3 6 

* = Preprocessor  Generated 

**  = Preprocessor  Initialized 

***  = The  third  character  of  each  Compool  name  is  the  functional  ID  of 
the  area  using  that  Compool  - reference  Sectionl,  discussion  of 
name  standards. 
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A.  2 TABLE  DEFINITION 

Many  tables  and  buffers  referenced  in  the  previous  sections  are  built  by  the 
SM  offline  preprocessor.  The  contents  of  these  tables  can  be  updated  during 
ground  turnaround  operations  and  some  of  the  tables  (i.e.,  the  Constants  Table, 
the  Parameter  Information  Table,  and  the  Limit  Table)  can  be  changed  inflight  via 
the  Table  Maintenance  SPEC . 

These  tables  and  buffers,  utilized  by  several  SM  functions,  reside  in  the  SM 
COMPOOL's  but  are  not  compiled  -with  the  executable  programs. 

Each  table  or  buffer  is  presented  in  the  remainder  of  this  section  by  means 
of  a description,  overview  of  table/buffer  organization  and  a description  of  the 
contents  of  a typical  entry. 

Figure  A. 2-1  is  a cross-reference  between  the  SM  Basic  Processes  tables  and 
the  SM  processors  in  which  the  tables  are  used. 
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Analog  Scaling  (3. 2. 1.7) 

Table  Maint.  (3.3.1 ) 

Precondition  (3. 2. 1.5) 

FDA  (3.2.1. 6) 

PM  Control  (3.2.1. 4) 

Data  Acq.  (3.2. 1.3) 

Functions 

X 

X 

X 

Parameter  Information 
Table  PIT  A.2.1 

X 

X 

X 

Parameter  Processing 
Buffer  PPB  A.2.2 

X 

Data  Acquisition 
Read  Table  DART  A.2.3 

X 

Input  Buffer  To  PPB 
Cross-Ref.  Table  IXP  A. 2.4 

X 

Precondition  Table 
PCT  A.2.5 

X 

Precondition  Group 
Table  PGT  A.2.6 

X 

X 

X 

X 

X 

Current  Data  Array 
CDA  A.2.7 

X 

X 

Limit  Sense  Table 
LIT  A.2.8 

X 

Scaling  Table 
SAT  A. 2.9 

X 

Constant  Table 
COT  A.2.12 

X 

Scaling  XREF  Table 
SXT  A.2.13 

X 

Input  Buffer 
INB  A.2.10 

X 

X 

X 

X 

Communications 
Table  CMT  A.2.1 1 

X 

X 

X 

Fault  Message  Parameter 
Table  FMPT* 
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Figure  A.2-2.  Table/Buffer  Relationships  For  Analog  Parameters 
(Same  For  EU  Parameters) 
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REPRODUCIBILITY  of  the 
ORIGINAL  PAGE  IS  POOR 

A. 2.1  Parameter  Information  Table  (PIT)  Compool:  CSA_PIT 

The  PIT  contains  information  used  to  perform  the  limit  sense,  false  alarm 
avoidance  and  annunciation  functions  on  those parameters  that  have  limits  de- 
fined. There  is  an  entry  for  each  parameter  that  has  limits  defined  with  an 
additional  entry  for  parameters  with  dual  limit  sets. . 

• A.  different  PIT  exists  for  analogs,  discrete  parents  and  engineer- 
ing unit  parameters. 

• Each  PIT  is  divided  into  three  sections  for  5 s/s,  1 s/s  and 
.5  s/s  parameters  respectively. 

• 5 s/s  and  1 s/s  sections  have  an  entry  for  each  FDA'd  parameter 
acquired  at  that  rate. 

® .5  s/s  sections  have  an  entry  for  each  FDA'd  parameter  at  that 

rate,  however  this  section  is  further  divided  into  two  sub- 
sections such  that: 

subsection  one  has  an  entry  for  each  .5  s/s  parameter 
acquired  in  Data  Acquisition  cycles  1-5. 

subsection  two  has  an  entry  for  each  .5  s/s  parameter 
acquired  in  Data  Acquisition  6-10. 

The  discrete  PIT  contains  parent  word  entries  for  FDA  discretes  only.  The 
discrete  measurement  subentry  index  points  to  a table  of  entries  containing  FDA 
information  for  individual  discretes  contained  within  the  parent  words. 
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No.  Of  Entries 
In  5 s/s 
Section 


No.  Of  Entries 
In  1 s/s 
Section 


No.  Of  Entries 
In  1st  .5  s/s 
Section 


No.  Of  Entries 
In  2nd  .5  s/s 
Section 


No.  Of 
Samples  In 
5 s/s  PPB 
Section 


No.  Of 
Samples  In 
1 s/s  PPB 
Section 


No.  Of 
Samples  In 
1st  .5  s/s  PPB 
Section 


No.  Of 
Samples  In 
2nd  .5  s/s  PPB 
Section 


Entry  For  Parameter  1 


Entry  For  Parameter  2 


5 s/s 


w Typical  Entry 
(See  Next  Page) 


> 1 s/s 


1st 

Half 


2nd 

Half 


Entry  For  Parameter  N 


> .5  s/s 


Parameter  Information  Table  (PIT) 

(A  Similar  Table  Exists  For  Analog,  EU  And  Discrete  Parents) 

Figure  A.2.1-1 


NAS  9-14444  Flight  Software 

SPACE  SHUTTLE  ORBITER  AVIONICS  SOFTWARE 

Date  10/16/79 
Rev 

BOOK:  OFT  SM  Software  Design  Specification  page  a. 2. 1-3 


Parameter  ID 

Active  Limit  Set 

Number  Of  Limit  Sets 

Limit  Table  Index 

Max  N Count 

Current  N Count 

Index  To  Application  FMPT 


Hard 

Alarm 

FDA 

Fail 

Inhibit 

Bypass 

Indicator 

Indicator 

Indicator 

Limit  Sense  High  Indicator 

Limit  Sense  Low  Indicator 

Analog/EU  Typical  Entries  In  PIT 


Number  Of  Parameters 

MASK  1 

MASK  2 

Parameter  Count 

Discrete  Measurement 
Subentry  Index 

Limit  Status 

Figure  A.2.1-2.  Discrete  Parent  Word  Typical  Entry  In  PIT 
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Parent 
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Entries 


Parent 
Word  2 
Entries 


Parameter  ID 
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Active  Limit  Set 

Limit  States 

Max  N Count 
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Index  To  Application  FMPT 

Hard 

Annunciation 
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Indicator 
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Indicator 

Number  Of  Limit  Sets 

• 

Parent 
Word  N 
Entries 


Figure  A. 2. 1-3.  Discrete  Measurement  Subentry  Table 


TABLE  ENTRY  CONTENTS 


# 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

Analog,  EU,  Discrete 
Parent  Fix  Header 

1 

2 

Number  of  entries  in 
each  s/s  section 

Number  of  samples  buff- 
ered in  PPB  for  each  s/s 
section 

CSAS  PITA  NUM  ENTRIES (Analog 
CSAS_PITE_NUM_ENTRIES  ( EU ) 
CSAS_PITP_NTJM_ENTRIES 
(Discrete  Parent) 
CSAS_PITA_NUM_SAMPLES 
CSAS_PITE_NUM_SAMPLES 
CSAS_PITP_NUM_SAMPLES 

An  array  of  U elements  giving  the  number  of  entries  in  the  5 s/s,  1 s/s, 
1st  .5  s/s  and  2nd  .5  s/s  sections  of  the  PIT.  Initial  Values  - Level; 
C dependent. 

An  array  of  h elements  giving  the  number  of  samples  buffered  in  half 
the  PPB  for  each  of  the  parameter  entries  of  the  5 s/s,  1 s/s,  .5  s/s 
and  2nd  .5  s/s  section  of  the  PIT. 

ARRAY  ( L) 
INTEGER 

ARRAY  (U) 
INTEGER 

Initial  Values  - (5,  1,  1,  l) 

Analog/EU  Typical 
PIT  Entry 

1 

Parameter  - ID 

CSASJPITA_PARM_ID 

(Analog) 

CSAS  PITE  PARM  ID 
(EU) 

CSAS  PITA  ACT  LIM  SET 
CSAS_PITE_ACT_LIM_SET 

Seven  character  parameter  ID  reduced  to  an  integer  value. 

BIT(2t) 

2 

Active  Limit  Set 

Initial  Value  - Level  C dependent. 

Current  limit  set  as  selected  by  precondition  processing.  Initial 
Value  - 1 

BIT(2) 

3 

Number  of  Limit  Sets 

CSAS_PITA_LIM_SET 

CSAS_PITE_LIM_SET 

Number  of  limit  sets  defined  for  parameter  (one  to  three).  Initial 
Value  - Level  C dependent. 

BIT ( 2 ) 

it 

Limit  Table  Index 

CSAS  PITA  LIM  TAB  INDEX 
C SAS_P  ITE__LIM_TAB_INDEX 

Relative  location  of  limit  table  entry  for  parameter  from  beginning 
of  limit  table  block. 

INTEGER 

Initial  Value  - Level  C dependent. 

5 

Max  Noise  (N)  Count 

CSAS__PITA  MAX  N CT 
CSAS_PITE_MAX_N_CT 

Noise  Filter  upper  limit  to  be  used  in  False  alarm  avoidance.  Initial 
Value  - Level  C dependent. 

BIT(l) 

6 

Current  Noise  (N) 
Count 

CSAS_PITA_CUR_N_CT 

CSAS_PITE_CUR_N_CT 

Current  count  for  either  successive  out  of  limits  or  in  limit  occur- 
ences. Initial  Value  -0. 

BIT(l) 

7 

FMPTJCHDEX 

CSAS  PITA  FMPT  INDEX 
CSAS_PITE__FMPT_INDEX 

Index  into  the  Application  Fault  Message  Parameter  Table. 
Initial  Value  - Level  C dependent 

INTEGER  ■ 

8 

9 

Hard  Fail  Indicator 

Annunciation  Inhibit 
Indicator 

CSAS  PITA  HARD  FAIL 
CSAS  PITE  HARD  FAIL 
CSAS_PITA_ALARM  INH  IND 
CSAS  PITE  ALARM  INH  IND 

"Hard  Fall"  Indication  ('H'  count  reached)  Initial  Value  - off. 

Indication  that  all  annunciation  applicable  to  this  parameter  is 
inhibited.  Initial  Value  - off. 
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TABLE  NAME: PIT 
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TABLE  ENTRY  CONTENTS 


# 

ITEM 

HAL/S  NAME 

DESCRIPTION 

j 

ATTRIBUTES 

10 

FDA  Bypass  Indicator 

CSAS  PITA  BYPASS  IND 
C S AS_P  ITE_BYPAS  S_IND 

Indication  that  parameter  should  not  be  subjected  to  FDA  processing.  ] 

Set  by  Precondition  Processing  during  group  warmup. 

BOOLEAN 

11 

Limit  Sense  High 
Indicator 

CSAS  PITA  LIMIT  HIGH 
CSAS_PITE_LIMIT_HIGH 

Indication  that  a parameter  has  failed  the  high  limit  check. 
Off  - within  high  limit  (initial  Value) 

On  - exceeded  high  limit;  Initial  Value  - off 

BOOLEAN 

12 

Limit  Sense  Low 
Indicator 

CSAS  PITA  LIMIT  L0 
CSAS_PITE_LIMIT_LO 

Indication  that  a parameter  has  failed  the  low  limit  check. 
Off  - within  low  limit  (initial  Value) 

On  - failed  low  limit 
Initial  Value  - off 

BOOLEAN 

Discrete  Parent 
Typical  PIT  Entry 

1 

Ho.  of  Parameters 

C SAS_PITP_NUM_PARMS 

• 

The  number  of  FDA  discretes  contained  within  the 

parent  word  (ranges  from  1 to  16).  Initial  Value  - Level  C dependent. 

BIT ( 5 ) 

2 

Mask  1 

CSAS_PITP _MASKT 

A map  of  bits  to  be  FDA’d  (significant  bits)  in  the  parent  word. 
Initial  Value  - Level  C dependent. 

BIT(l6) 

3 

Mask  2 

CSAS _PITP _MASK2 

A map  of  expected  values  of  the  FDA  bits  in  the  parent  word.  Initially  • 
set  to  the  ’’should  be”  (desired)  states.  If  a measurement  has 
multiple  limits,  the  initial  value  should  represent  the  Prime  limit 
set . Initial  Value  - Level  C dependent . 

BIT(l6) 

It 

Parameter  Count 

CSAS_PITP__PAEM_CT 

The  number  of  FDA  discretes  within  the  parent  word  that  have  reached 
their  max  N count.  Initial  Value  - 0 

BIT ( 5 ) 

5 

Discrete  Measurement 
Subentry  Index 

C SAS_P  ITP_D  IS  CRETE  SUB__ 
INDEX 

Points  to  first  entry  in  Discrete  Measurement  Subentry  Table  for  this 
parent . 

INTEGER 

6 

Limit  Status 

CSAS_PITP_LIMIT_STATUS 

A map  of  limit  statuses  of  the  FDA  bits  in  the  parent  word.  On  - fails 
limits;  off  ~ within  limits.  Initial  Value  - all  0fs. 

BIT(l6) 

Discrete  Measurement 
Subentry  Table  Typical 
Entry 

1 

Parameter  ID 

CSAS__PITS_PARM_ID 

Seven  character  parameter  ID  reduced  to  an  integer  value.  Initial 
Value  - Level  C dependent. 

BIT(2lt) 

2 

Bit  Location  in  Parent 

CSAS_PITS_BIT_LOC 

The  bit  position  occupied  by  this  parameter  in  its  parent  word. 
Initial  Value  - Level  C dependent. 

BIT ( 5 ) 

3 

Active  Limit  Set 

CSAS_PITS_ACT_LIM_SET 

Current  Limit  Set  as  selected  by  precondition  processing.  Initial 
Value  - 1. 

BIT(2) 
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A. 2. 2 Parameter  Processing  Buffer  (PPB)  Compool:  CSA_PPB 


The  PPB  contains  an  entry  for  each  parameter  that  is  to  he  limit  sensed. 

It  contains  PCM  Master  Unit,  interapplication  and  software  generated  para- 
meters. The  PPB  is  divided  into  two  portions  with  each  portion  containing  one 
second  of  data  such  that  data  acquired  in  data  acquisition  cycles  1-5  is  the 
first  half  of  the  PPB  and  data  acquired  in  data  acquisition  cycles  6-10  is  in 
the  second  half.  Each  buffer  half  contains  one  second  of  data  samples  for  the 
5 and  1 s/s  parameters.  .5  s/s  parameters  are  split  between  buffer  halves  such 
that  the  .5  s/s  parameters  acquired  in  data  acquisition  cycles  1-5  are  in  the 
first  portion  of  the  PPB  and  the  .5  s/s  parameters  acquired  in  data  acquisition 
cycles  6-10  are  in  the  second  portion  of  the  PPB.  The  SM  offline  preprocessor 
ensures  that  acquisition  of  1 s/s  and  .5  s/s  parameters  is  evenly  distributed 
across  the  10  Data  Acquisition  read  cycles.  Reference  Section  A. 2. 3 (DART). 

Each  portion  of  the  PPB  is  mapped  to  the  PIT  such  that  there  is  a 5 s/s 
and  1 s/s  entry  in  each  PPB  half  for  each  5 s/s  and  1 s/s  entry  in  the  PIT. 
There  is  a .5  s/s  entry  in  each  PPB  half  for  the  .5  s/s  entries  in  the  PIT 
corresponding  to  that  second  of  data. 

For  parameters  with  dual  limits  there  will  be  two  separate  but  contiguous 
entries  in  the  PPB  as  if  they  were  different  parameters.  This  is  done  to  pre- 
serve the  validity  of  the  PPB-PIT  mapping  scheme  so  that  the  FDA  process  can 
efficiently  index  into  both  tables. 
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Header 


5 s/s 


1 s/s 


.5  s/s 


Header 


5 s/s 


.5  s/s 


5 s/s 


1 s/s 


.5  s/s 


No.  Entries 

No.  Entries 
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In  5 s/s 

In  1 s/s 

In  1st  .5  s/s 

In  2nd  .5  s/s 
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No.  Samples 

No.  Samples 

No.  Samples 
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1 st  .5  s/s 
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Index  To 
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Entry  1 

Each  Entry  Contains 

Value  {16-Bit  PCM) 

Entry  2 

And  Status  (16-Bits) 

Entry  n 

For  Samples  1-5 
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Each  Entry  Contains 
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Entry  2 

And  Status  (16-Bits) 

For  Sample  1 

Entry  m 

Entry  1 

Each  Entry  Contains 

p 9 

Value  (16-Bit  PCM) 

ntry 

And  Status  (16- Bits) 

Entry  p 

Sample 
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Typical  Entry 


PPB  = Second  Half 


Value  1 

Status 

"2 

" 

”3 

« 

"4 

" 

" 5 

" 

16-Bits 


16-Bits 


Value 


Status 


5 s/s 


1 s/s 


Value  Status 


.5  s/s 
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No.  Entries 
In  5 s/s 
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No.  Entries 
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In  1st  .5  s/s 
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In  2nd  .5  s/s 
Section 

No.  Samples 
In  5 s/s 
Section 

No.  Samples 
1 s/s 
Section 

No.  Samples 
1st  .5  s/s 
Section 

No.  Samples 
2nd  .5  s/s 
Section 

Index  To 
Section  2 

Entry  1 
Entry  n 

Each  Entry  Contains 
Parent  Value  (16-Bits) 
And  Status  (16-Bits) 
For  Samples  1-5 

Entry  1 
Entry  m 

Same  As  Above  For 
Sample  1 

Entry  1 
Entry  p 

Same  As  Above  For 
Parent  Parameter  Sample 

EU 

PPB  = First  Half 

No.  Entries 
In  5 s/s 
Section 

No.  Entries 
In  1 s/s 
Section 

No.  Entries 
in  1st  .5  s/s 
Section 

No.  Entries 
In  2nd  .5  s/s 
Section 

No.  Samples 
In  5 s/s 
Section 

No.  Samples 
1 s/s 
Section 

No.  Samples 
1st  .5  s/s 
Section 

No.  Samples 
2nd  .5  s/s 
Section 

Index  To 
Section  2 

Entry  1 
Entry  n 

Each  Entry  Contains  Value 
(32-Bits)  And  Status  (16-Bits) 
For  Samples  1-5 

Entry  1 
Entry  m 

Each  Entry  Contains  Value 
(32-Bits)  And  Status  (16-Bits) 
For  Sample  1 

Entry  1 
Entry  p 

Each  Entry  Contains  Value 
(32-Bits)  And  Status  (16-Bits) 
For  The  Parameter  Sample 

Parent 
Value  1 

Status 

"2 

" 

"3 

" 

"4 

" 

"5 

" 

16-Bits 

16-Bits 

5 s/s — Samples  6-10 


Sample  2 


.5  s/s  f—  Parameter  Sample 


5 s/s 


Samples  6-10 


32-Bits  16-Bits 


1 s/s 


Sample  2 


.5  s/s 


Parameter  Sample 


Figure  A.2.2-1.  Parameter  Processing  Buffer 


TABLE  ENTRY  CONTENTS 


if 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

Analog  PPB  Header 

1 

Number  of  entries  in 

CSAS  PPBA  ITOM  ENTRIES 

An  array  of  b elements  giving  the  number  of  entries  in  the  5 s/s. 

ARRAY  (It) 

each  s/s  section 

1 s/s,  1st  .5  s/s  and  2nd  .5  s/s  sections  of  the  analog  PPB.  Initial 
Value  - Level  C dependent. 

INTEGER 

2 

Number  of  samples 

CSAS  PPBA  NUM  SAMPLES 

An  array  of  k elements  giving  the  number  of  samples  buffered  for  each 

ARRAY  (It) 

buffered  in  PPB  for 

of  the  parameter  entries  of  the  5 s/s,  1 s/s,  1st  .5  s/s  and  2nd 

INTEGER 

each  s/s  section 

.5  s/s  sections  of  the  analog  PPB.  Initial  Value  - (5,  1,  1,  l) 

3 

Section  Two  Pointer 

CSAS_PPBA_SECTION_TWO 

An  index  to  section  two  (the  2nd  half)  of  the  Analog  PPB. 

INTEGER 

Analog  PPB 

1 

Parameter  Value 

CSAS_PPBA_VALUE 

Parameter  sample  PCM  value.  Initial  Value  - 0 

INTEGER 

2 

Parameter  Status 

CSAS_PPBA_STATCJS 

Status  associated  with  the  corresponding  parameter  sample. 
Initial  Value  - HEX’hOOO*  (invalid  I/O). 

BIT  (16) 

Discrete  PPB  Header 

1 

Number  of  entries  in 
each  s/s  section 

CSAS_PPBP_NUM_ENTRIES 

• 

Same,  as  corresponding  entry  of  analog  PPB  header. 

ARRAY  (h) 
INTEGER 

2 

Number  of  samples 
buffered  in  PPB  for 
each  s/s  section 

CSAS_PPBP_NUM_SAMPLES 

Same  as  corresponding  entry  of  analog  PPB  header. 

ARRAY  (4) 
INTEGER 

3 

Section  Two  Pointer 

CSAS_PPBP_SECTION_WO 

Same  as  corresponding  entry  of  analog  PPB  header. 

INTEGER 

Discrete  PPB 

1 

Parameter  Value 

CSAS_PPBP_VALUE 

Parent  word  sample  value.  Initial  Value  - 0 

INTEGER 

2 

Parameter  Status 

CSAS_PPBP_STATUS 

Status  associated  with  the  corresponding  parent  word  sample. 
Initial  Value  - HEX’UOOO'  (invalid  I/O). 

BIT  (16) 

EU  PPB  Header 

1 

Number  of  entries  in 
each  s/s  section 

CSAS_PPBE_NUM_ENTRIES 

Same  as  corresponding  entry  of  analog  PPB  header. 

ARRAY  (U) 
INTEGER 

2 

Number  of  samples 
buffered  in  PPB  for 
each  s/s  section 

CSAS_PPBE_NUM_SAMPLES 

Same  as  corresponding  entry  of  Analog  PPB  header 

ARRAY  (10 
INTEGER 

3 

Section  Two  Pointer 

CSAS_PPBE_SECTIONJTWO 

Same  as  corresponding  entry  of  Analog  PPB  header. 

INTEGER 
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2 CRBB_SINGL_DIR_NEG  BITUI, 
2 CR  BB_EE_TEMP_REG  BITll), 

2 CRBB_DC_WDl_PARITY  BIT(l), 

CRRV_W0RQ33 , 

2 CR BV_DC_WO?_ADOR  BlT(5)t 


«ML«- 


V72K30  12  J 


(MCIU/RCO) 

ITEM-WRIST  PITCH  JCINT  SELECT  DISC. 
FSSR-JNT  SW  WRP 
DESC-WR13T  "PITCH  JOINT  SELECT 
1=  SELECTED 

WML#-  V72K30I3J 

TMCIl/RCD) 

ITEM-WRIST  YAW  JOINT  SELECT  DISC. 
FSSR-JNT  SW  WRY 
CESC-WRIST  YAW  JOINT  SELECT 
I = SELEC  TED 

MML#-  V72K30I4J 

(MCIU/RCD) 

ITEM-WRIST  ROLL  JOINT  SELECT  DISC. 
FSSR- JN T_SW_WkR 
OE SC— WR  1ST  ROLL  JCINT  SELECT 
L=SEL  ECTtD 

MML#-  V72K30I5J 

(MCIU/RCD) 

ITEM-SINGLE  DIRECT  DRIVE  POSITIVE 
DI  SCRETE 

FSSR— SINGL  CIR_DRIVE_POS  FLAG 
DESC-SINGLE  DIRECT  DRIVE  POSITIVE 
l = S ELECTED 

MM l #-  V72K3020 J 

I MCIU/RCD ) 

ITEM-SINGLE  DIRECT  DRIVE  NEGATIVE 
DISCRETE 

FSSR— SI NGLDI RDR I VE_NEG_FL AG 
0ESC-S!NGLE_DIEECT_DR I V E_ NEGATIVE 
L=SELECTED 

MML  #-  V72K302IJ 

(MCIU/RCD) 

ITEM-ENC  EFFECTOR  TEMP  JOINT  SELECT 
DISCRETE 

FSSR-JNT  SW_E E_T£MP 

DESC-END  EFFECTOR  TEMP  JOINT  SELECT 
I - SELECTED 

MML  #—  V72K30 16 J 

ITEM— 

FSSR— 

DE SC— DSC  WORD!  PARITY  ' 

MML#- 

OESC-PACKED  DISCRETES  FROM  DSC  PANEL 
MML#-  V54M3433P 

ITEM- 

FSSR- 

DE SC— DSC  W0RD2  ADDRESS 
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059800AB 
059900 AB 
060000AB 
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MEMBER  NAME  CR8MCI 

2 CRBR_SINGL_JNT_REQ  BIT(l), 


2 CR8B_D I RECT_REG  RIT(l), 


2 CRBR_GPR_CMD_REQ  8IT(1), 


2 CR B6_ AUTO_ L_REG  EIT!ll, 


2 CRBB_AUT0_2_REQ  EIT(i), 


2 CRBB_AUT0_.3_.REC  BIT(l), 


2 CR  BB_AUTC_4_REQ  BITU), 


2 CR 8B_TE ST_REQ  BITtli, 


non  Z 

MML  #- 

(MCIU/RCD) 

ITEM-SINGLE  JOINT  MODE  SELECT 
D I SCR^TE 

FSSR— SINGLF_JQINT_MODE_REQ 
CFSC-SINGLF  MODE  SELECT 
1 - SEL  ECT ED 

MML#-  V72K2979J 

ITEM- 

F3SR- 

DESC-D I RECT  MCCE_S EL  ECT 

i=sele€ted 

MML #—  V72K2980J 

{ MCIU/RCD) 

ITEM-OPERATOR  COMMAND  MODE  SELECT 
DISCRETE 

FSSR-OPR  CMC  MODE  REQ 
DESC-OPR  CMD  SELECT 
1=  SEL ECTED 

MML#-  V 72K2970J 

(MCIU/RCD) 

ITEM-AUTO  SEQUENCE  1 MODE  SELECT 
DI SCRFTE 

FSSR- AUTO  SEQ  MQDE_S EL 
DESC-AUTO^ATlC  SEQUENCE  MODE  SELECT 
1=SELECTED 

MML#-  V72K2971J 

(MCIU/RCDI 

ITEM-AUTO  SEQUENCE  2 MODE  SELECT 
DISCRETE 

FSSR- AUTO  SEQ  MODE_SEL 
DESC-AUTCflATlE  SEQUENCE  MODE  SELECT 
1=SEL  ECTED 

MML#-  V72K2972J 

(MCIU/RCD) 

ITEM-AUTO  SEQUENCE  3 MODE  SELECT 
DISCRETE 

FSSR— AUTC_SEQ  MODE_SEL 
OESC-ALTCMATlt  SEQUENCE  MODE  SELECT 
l=SELECTED 

MML#—  V72K2973J 

(MCIU/RCD) 

ITEM-AUTC  SEQUENCE  4 MODE  SELECT 
DISCRETE 

FSSR—  AUTO_SEQ_MODE_SEL 
DESC-AUTOMATIC  SEQUENCE  MODE  SELECT 
l=SEL ECTED 

MML#-  V72K2974J 

(MCIU/RCD) 

ITEM-TEST  MODE  SELECT  DISCRETE 


065000AD 
065L00A8 
065  200 AB 
065300A3 
0 65400A  8 
065500AB 
0 65600 A B 

065  700 A B 
065800AB 
065 900 A B 
066000  A3 
066100AB 
066200 AB 
066300AB 
066400AB 

066  500  A3 
066600AB 
0 66  7 00  A B 
066800AB 
066900 AB 
067000AB 
067100AB 
067200AB 
067300AB 
0 67 400  A B 
067500AB 
06 7 600 A 8 
067700AB 
067800AB 
067900 A B 
068000AB 
068100A3 
068200AB 
068300AB 
068400AB 
0 68 5 00 A B 
068600AB 
068700AB 
068800AB 
068900AB 
069000 A8 
069100AB 
069200A8 
069300AB 
069400AB 
069500 A B 
069600AB 
069700A3 
069800AB 
069900  AB 
0 70000AB 
070100AB 
0 70200AB 
Q70300AB 
070400AB 
070500AB 
070600AB 
070700AB 
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ITEM 


HAL/S  NAME 


DESCRIPTION 


ATTRIBUTES; 


EU  PPB 

Parameter  Value 
Parameter  Status 


CSAS_PPBE_VALUE 
CSAS  PPBE  STATUS 


Parameter  Sample  Value.  Initial  Value  - 0 

Status  associated  with  the  corresponding  parent  word 
sample.  Initial  Value  - ’HEX  ’lOOO’  (invalid  I/O). 


INTEGER 
BIT  (1 6) 
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Header 


BOOK:  OFT  SM  Detailed  Design  Specification 

A. 2. 3 Data  Acquisition  Read  Table  (DART)  Compool: 


Date  10/16/79 
Page  A. 2. 3-1 

CSA_DART  (Basic) 

0SS  DART  (Special  Processes) 


The  Data  Acquisition  Read  Table  provides  the  information  required  to  read 
the  proper  words  from  the  PCM  master  unit  and  Payload.  MDMs . A unique  DART 
exists  for  Basic  Data  Acquisition  and  Special  Processes  Data  Acquisition.  The 
Basic  Data  Acquisition  DART  is  mission  dependent  and  therefore  built  by  SM  off- 
line Preprocessor.  The  Special  Processes  Data  Acquisition  DART  is  not  mission 
dependent  and  is  hand  generated. 

The  table  is  organized  into  10  sections  corresponding  to  the  10  read  cycles 
per  SM  processing  cycle  (2  seconds).  Each  section  consists  of  an  entry  for  each 
read  to  be  performed  for  that  cycle  and  is  sorted  by  device  type.  The  number  of 
reads  per  cycle,  the  address  and  the  number  of  contiguous  words  to  be  read  must 
be  determined  from  Level  C specifications.  The  SM  Offline  Preprocessor  constructs 
the  DART  such  that  acquisition  of  .5  s/s  and  1 s/s  parameters  is  evenly  distri- 
buted across  the  10  read  cycles. 

All  Payload  MDM  data  is  read  at  least  once  per  second  via  FCOS  fixed  BCE 
programs.  If  any  Payload  MDM  data  is  required  at  5 sample  per  second,  then  all 
Payload  MDM  data  is  read  at  5 samples  per  second.  There  is  one  BCE  element  per 
card  on  the  MDM  and  it  reads  all  data  on  that  card  from  the  first  required  param- 
eter through  the  last  required  parameter  on  that  card.  Thus,  extra  'dummy'  param- 
eters may  be  acquired  for  more  efficient  reads.  The  DART  (and  IXP)  entries  for 
Payload  MDM  data  is  set  up  to  screen  and  move  required  data  only  at  the  requested 
rate.  The  'dummy'  parameters  are  not  moved  from  the  input  buffer. 
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Figure  A.2.3-1.  Data  Acquisition  Read  Table  (DART) 
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TABLE  ENTRY  CONTENTS 


HAL/S  NAME 


DESCRIPTION 


ATTRIBUTES! 


DART  Header 
1 Payload  5 S/S 


Index  to  Section 


3 No.  PMU  Entries  In 
Section 

4 No.  PLMDM  Entries  in 
Section 


CSAS  DART  PL5SS 


CSAS  DART  INDEX 


Payload  MDM  5 Sample  per  second  Flag,  QN=  5 Sample  per  second  data 
Relative  location  of  first  entry  for  the  section 


CSAS_DART_NUM  PMU  ENTRIES  Number  of  PMU  entries  in  section 


I CSAS_DART_NUM_JPIMDM__ENTRIES  j Number  of  PLMDM  entries  in  section 


| Integer 
| (l6  Bits) 

I Integer 
(l6  Bits) 

Integer 
(l6  Bits) 


1 PMU  BITE  READ  FLAG 

2 Device  Address 

3 Read  Length 

4 Input  Buffer  (INB) 
Displacement 


CSAS  DART  BITE  READ 


CSAS  DART  DEV  ADDR 


CSAS  DART  READ  LNGTH 


CSAS  DART  INB  INDEX 


Flag  for  PMU  BITE  Read  01-PMU  BITE  Read  Entry  2 Bits 

Level  C PMU  RAM  address  or  null  if  PL  MDM  Data  14  Bits 

No.  of  contiguous  l6-bit  words  to  be  read.  6 Bits 

Displacement  index  into  input  buffer.  The  input  buffer  address  as  passed  9 Bits 
to  FCOS  plus  this  value  is  the  target  location  for  retrieved  data. 


TABLE  NAME:  DAM? 


BOOK:  OFTSM  Detailed  Design  Specification 


BOOK:  OFT  SIVI  Detailed  Design  Specification 
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A.2.b  Input  Buffer  to  PPB  Cross-Reference  Table  (IXP)  Compool:  CSA__IXP 

The  IXP  provides  the  information  required  to  move  data  read  from  the  PCM 

Master  Unit,  PLMDM's,  and  Interprocess  COMPOOLs  to  the  proper  position  in  the 

PPB  or  CDA.  The  IXP  is  divided  into  two  main  sections. 

1.  A section  representing  data  acquired  from  the  PMU  and  PIMM's. 

2.  A section  representing  data  acquired  from  other  functional  areas. 

Each  of  the  main  sections  is  organized  by  the  source  of  the  data,  READ  cycle, 

and  order  of  the  data  in  the  input  buffer  or  COMPOOL.  There  is  an  IXP  entry  for 

every  word  read  from  the  PMU,  PLMDM,  and  interprocess  COMPOOLs. 
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Figure  A.2.4-1.  Input  Buffer  To  PPB  Cross-Reference  Table  (IXP) 


TABLE  ENTRY  CONTENTS 


# 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

IXP  Reader 

1 

Index  Pointer  to  Section 

C S AS_IXP_DEV_INDEX 
CSAS_IXP_PROC_INDEX 

Relative  location  for  first  entry  of  the  corresponding  section 
Initial  value  - Level  C Dependent 

Integer 

2 

No.  Entries  in  Section 

CSAS_IXP_DEV_NUM_ENTRIES 

CSAS_IXP_PROC_NUM_ENTRIES 

Total  number  of  entries  in  section  v 

Initial  value  - Level  C Dependent 

Integer 

Typical  IXP  Entry 

1 

FDA  IHD 

CSAS  IXP  DEV  FDA  IND 
CSAS_IXP_PEOC_FDA_IND 

Indication  as  to  whether  or  not  parameter  is  to  he  limit  sensed 
Initial  value  - Level  C Dependent 

0 — Non-FDA 

1 = FDA 

Initial  value  - Level  C Dependent 

1 Bit 

2 

T^pe 

CSAS_IXP_DEV_TYPE 

CSAS_IXP_PROC_TypE 

Parm  type  indication:  00  - EU  (in  device  section,  EU  represents 

analogs  to.  he  scaled  to  EU) , 01  = Discrete,  10  - Analog,  11  = Dummy 
(Don’t  Move) 

Initial  value  - Level  C Dependent 

2 Bits 

3 

Dual  Limits  Ind. 

CSAS_IXP_DEV_DUAL 

CSAS_IXP_PROC_DUAL 

Indication  as  to  whether  or  not  DUAL  limits  are  specified  for 
parm:  0=  No  DUAL  limits  specified,  1 = DUAL  limits  specified. 

Initial  value  - Level  C Dependent 

1 Bit 

L 

Rate 

CSAS_IXP_DEV_RATE 

CSAS_IXP_PROC_RATE 

Indicates  whether  or  not  parameter  is  retrieved  5 times  per  second 
0 = No,  1 = Yes. 

Initial  value  - Level  C Dependent 

1 Bit 

5 

PPB/CDA  Index  Pointer 

CSASJEXP  DEV  PNTR 
CSAS_IXP_PROC_PNTR 

Index  to  target  location  in  either  PPB  or  CDA  for  retrieved  parm. 

Index  is  from  top  of  appropriate  section  of  table. 

Parms  that  are  to  he  limit  sensed  or  are  inputs  to  special  comps  are 
placed  into  the  PPB.  Non-FDA  parms  are  placed  into  Non-FDA  CDA 
(index  is  from  top  of  Non^-FDA  CDA).  Initial  value  - Level  C Dependent 

11  Bits 

6 

Parameter's  Interprocess 
COMPOOL  Addr 

C SAS_IXP_PRO  C__COMPOOL_ADDR 

Address  of  parameter.  Initial  value  - Level  C Dependent 

Integer 

7 

Status  Interprocess 
COMPOOL  Addr. 

CSAS_IXP_PROC_COMPOOL_STATUS 

Address  of  parameter’s  status  indicator.  Initial  value  - Level  C 
Dependent 

Integer 

TABLE  NAME:  Ixp Page  1 of  1 
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A. 2. 5 Precondition  Control  Table  (PCT)  Compool:  CSA_PCT 

The  Precondition  Control  Table  contains  the  information  necessary  to 
perform  precondition  processing.  The  Table  consists  of  2 sections:  Pre- 

condition Information  Blocks,  and  Set  Solution  Blocks.  The  number  of  precondition 
groups  is  contained  in  the  header  entry.  A diagram  for  PCT  is  contained  in 
Figure . A. 2. 5-1. 


Header 


Precondition 

Info 

Blocks 


Set 

Solution 

Blocks 


Typical  Entry 


\ 

C-f 


Figure  A. 2.5-1.  Precondition  Control  Table 


TABLE  ENTRV  CONTENTS 


# 

ITEM 

HAL/S  NAME 

DESCRIPTION 

' 

ATTRIBUTES 

Precondition  Header 

1 

Number  of  Preconditions 
Information  Block 

CSAS_PCT_NUM_PRSCOIH)S 

Number  of  Preconditions  to  be  processed 

BIT  (8) 

1 

#Parms  Set  1 

CSAS  PCT  NUMPARMS  INSET  (1) 

Number  of  parameter  entries  in  the  set  Solution  for  each  limit 

BIT  (3) 

#Parcns  Set  2 
#Parms  Set  3 

CSAS  PCT  NIIMPARMS  INSET  (2) 
CSAS_PCT_NUMPAHMS_ INSET  (3) 

set  solution. 

BIT  (3) 
BIT  (3) 

2 

Grouping  Ind  Set  1 
Grouping  Ind  Set  2 
Grouping  Ind  Set  3 

CSAS  PCT  GROUPING  SET  (l) 
CSAS- PCT- GROUPING- SET.  (2) 
CSAS_PCT_GROUPING_SET  (3) 

One-bit  indicators  (one  for  each  set  solution)  specifying  whether 
parenthetical  grouping  is  utilized  for  that  set. 

BIT  (1) 
BIT  (1) 
BIT  (1) 

3 

#Parms  In  precondition 
group 

CSAS_PCT_NUM_PARMS_IN_GROUP 

Number  of  parameters  affected  by  a precondition  solution. 

BIT  (6) 

4 

Last  Solution 

CSAS_PCT_LAST_SOLUTION 

Limit  set  number  selected  by  last  set  solution. 

BIT  (2) 

5 

Index  into  PGT 

CS AS_PCT_GROUP_INDEX 

Location  of  associated  entries  in  Precondition  Group  Table. 

BIT  (8) 

6 

Index  into  Parm  Set 
Blocks 

CSAS_PCR_PARM_SET_INDEX 

Index  into  the  set  solution  blocks  of  PCT. 

BIT  (9) 

T 

Max  Warm  Up  Value 

CSAS_PCT_MAX_WARMUP 

Count  provided  for  each  group  that  determines  the  number  of  seconds 
(FDA  cycles)  that  limit  sensing  is  to  be  bypassed  when  the  selected 
limit  set  changes. 

INTEGER 

8 

Warm  Up  Count 
Set  Solution  Block 

CSAS_PCT_WARMUP_COUNT 

Dynamic  count  of  warm  up  cycles. 

INTEGER 

2 

CDA  Index 

CSAS_PCTjGDA_INDEX 

Location  in  CDA  of  parameter  and  corresponding  status  flags.  If  the 
PARM  OP  Code  indicates  an  operation  for  a discrete,  the  CDA  index 
will  point  to  the  parent  word  in  the  CDA.  It  will  have  associated 
with  it  a POSITION  entry  which  will  give  the  position  of  the  discrete 
parameter  in  the  parent  word.  If  the  PARM  OP  Code  indicates  an  ana- 
log operation,  the  CDA  index  will  be  a pointer  to  the  analog  CDA. 

BIT  (12) 

2 

Subject  Parameter  Type 

CSAS_PCT_TYPE 

Parameter  Type,  where 

1 = FDA  Analog 

2 = FDA  EU 

3 - FDA  discrete 

b = Non-FDA  discrete 

BIT  (3) 

3 

Bit  Position 

CSAS__PCT_POSITION 

Position  of  the  discrete  parameter  in  the  parent  word.  If  the  PARM 
OP  Code  indicates  an  analog  operation,  POSITION  will  he  0. 

BIT  (5) 

TABLE  NAME:  PCT PAGE  1 of  2 
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A. 2. 6 Precondition  Group  Table  (PGT)  Compool:  CSA_PCT 

The  Precondition  Group  Table  contains  the  information  necessary  to  locate  the 
parameters  affected  by  a precondition  solution.  This  provides  a means  for  pre- 
condition processing  to  indicate  the  limit  set  selected  for  the  argument  param- 
eter (s).  The  information  contained  in  the  PGT  includes  the  PIT  index,  parameter 
Type,  position  in  parent  word,  and  index  to  the  discrete  measurement  subentry 
table  of  PIT. 


Typical  Entry 


Solution  1 Entries 

PIT 

Index 

Type 

Position 

DMST 

Position 

V 

■N 

Solution  N Entries 

Figure  A.2.6-1.  Precondition  Group  Table  (PGT) 
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TABLE  ENTRY  CONTENTS 


ITEM 


HAL/S  NAME 


DESCRIPTION 


ATTRIBUTES 


PIT  Index 

Type 

Position 


CSAS_PGI_PIT_INDEX 
CSAS_PGT_TYPE 
CSAS  PGT  POSITION 


DMST  Position 


CSAS  PGT  DMSTJPOS 


Location  of  entry  in  PIT  for  parameter 

Parameter  type  indicator  where  0 = discrete,  1 - analog,  2 = EU. 

Position  of  discrete  in  parent  word.  If  type  is  not  discrete. 
Position  = 0. 


BIT  (9) 
BIT  (2) 
BIT  (5) 


Absolute  position  within  Discrete  Measurement  Subentry  Table  for 
this  discrete.  If  not  discrete,  DMST  Position  = 0. 


INTEGER 
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A. 2. 7 Current  Data  Array  (CPA)  Compool:  CSA_CDA 

The  current  Data  Array  is  a buffer  -which  is  the  primary  source  of  SM  para- 
metric display  information.  It  contains  the  current  sample  and  associated  status 

for  each  parameter.  It  also  contains  a SAT  index  for  each  analog.  It  is  updated 
in  the  following  manner: 

1.  Those  parameters  that  have  a Parameter  Information  Table  (PIT) 
entry  are  updated  by  the  Fault  Detection  and  Annunciation  (FDA) 
function. 

2.  Those  parameters  that  are  not  limit  sensed,  i.e.,  display-only 
parameters,  are  updated  by  the  Data  Acquisition  function. 


When  the  FDA  function  is  disabled,  the  PM  Control  function  updates  the  FDA-processed 
parameters  (item  1 above)  such  that  each  5 s/s  and  1 s/s  is  updated  once  per  second. 
Each  .5  s/s  parameter  is  updated  every  two  seconds  (every  other  PM  control  cycle). 

Consequently,  the  CDA  is  organized  into  two  main  sections,  one  for  FDA- 
processed  parameters  and  one  for  display-only  parameters.  Each  major  section  is 
further  divided  into  subsections  for  parameter  type:  analog,  engineering  units 

and  discretes. 

FDA  processed  subsections  are  arranged  in  the  same  order  as  the  corresponding 
PIT  Table,  i.e.,  the  order  of  the  CDA  section  for  FDA-processed  analogs  is  iden- 
tical to  that  of  the  analog  PIT.  The  display-only  subsections  have  no  set  order 
other  than  for  optimizing  transfer  of  data  from  the  input  buffer  to  the  CDA  by 
Data  Acquisition. 


The  FDA-processed  analog  subsection  entries  contain  the  PCM  value  in  a l6-bit 
field  plus  status  flags  (blanking  indication,  I/O  valid/invalid,  limit  high,  limit 
low,  offscale  high,  offscale  low  and  PCM  Master  Unit  indicator)  and  a SAT  Index. 


The  FDA-processed  discrete  subsection  entries  contain  the  l6-bit  parent  word 
value  and  a !6-bit  limit  status  field.  The  limit  status  field  is  defined  such 
that  the  bit  position  corresponding  to  the  bit  position  of  a FDA  parameter  in  the 
parent  word  contains  the  limit  status  of  that  parameter.  Each  entry  also  contains 

a 16-Bit  status  Field  identical  to  that  of  the  FDA-Processed  analog  entries  excent 
that  only  the  I/O  Valid/Invalid  Bit  is  used. 
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The  analog  and  EU  portions  of  the  display-only  CDA  contain  entries  that  are 
identical  to  the  analog  and  EU  entries  in  the  FDA-processed  CDA.  The  display- 
only  discrete  entries  contain  a l6-hit  parent  word  value  and  a l6-bit  status 
field  identical  to  that  of  the  FDA-processed  analog  entries  except  that  only  the 
I/O  valid/invalid  hit  is  used. 
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Figure  A. 2.7-1. Current  Data  Array  (CDA) 
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TABLE  ENTRY  CONTENTS 


5 ¥ 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

Analog,  EU,  Discrete 
Headers  (FDA  CDA) 

No.  of  entries 

CSAS  FCDAA  NUM  ENTRIES 
(ANALOG  HEADER! 
CSAS_FCDAE  NUM  ENTRIES 
(EU  header! 

CSAS  FCDAP  NUM  ENTRIES 
(DISCRETE  PARENT  HEADER) 

Number  of  entries  in  each  subsection  (5  s/s  section,  1 s/s  section,  .5 
s/s  section)  of  the  Analog,  EU,  or  Discrete  Parent  sections  of  the 
FDA  CDA. 

ARRAY  (3)' 
INTEGER 

Analog  FDA  CDA 

1 

PCM  Value 

CSAS_FCDAA_VALUE 

Current  PCM  value  of  parameter  (initially  0) 

2 

SAT  index 

CSAS__FCDAA_SAT_PTR 

Points  to  the  position  in  the  scaling  table  -where  the  coefficients 
needed  to  convert  this  PCM  to  engineering  units  can  be  found.  Initial 
Value  - Level  C dependent. 

INTEGER 
NAME  SCALAR 

3 

Status 

CSAS_FCDAA_STATUS 

Status  of  the  current  value; 

Bit  Number 

EU  FDA  CDA 

■ 

1.  Indication  to  blank  the  value  field  on  the  CRT.  (INITIALLY  OFF) 

2.  Questionable  data  - I/O  validity  (INITIALLY  ON) 

3.  Off  scale  high  (INITIALLY  OFF) 

It.  Offscale  low  (INITIALLY  OFF) 

5.  Limit  Sense  high  (INITIALLY  OFF) 

6.  Limit  Sense  low  (INITIALLY  OFF) 

7-15.  Spares 

1 6.  Indication  of  whether  data  is  from  PCMMU  or  not 

G=PCMMU  DATA,  1=  NON_PCMMU  DATA,  INITIAL  VALUE  - Level  C Dependent 

BIT  (16) 

1 

EU  Value 

CSAS_FCDAE_VALUE 

Current  EU  value  of  parameter  (INITIALLY  0) 

2. 

Status 

Discrete  Parent  FDA  CDS 

CSAS_FCDAE_STATUS 

Same  as  for  analog  FDA  CDA  entry  - see  above. 

SCALAR 
BIT  (1 6) 

1. 

Discrete  Parent 

CSAS__FCDAP__VALUE 

Current  discrete  value  of  parent  word  (INITIALLY  0) 

BIT  (16) 

2. 

I/O  Flag 

CSAS_FCDAP_STATUS 

I/O  status  of  parent  word:  1 - valid,  0 = valid  (INITIALLY  ON) 

BIT  (16) 

3. 

Limit  Status  Flags 

CSAS_FCDAP_LIM_STATUS 

Each  bit  position  indicates  the  limit  status  of  the  corresponding 
bit  in  the  parent  word:  1 = out  of  limits,  0 = in  limits. 

(INITIALLY  all  zeroes). 

BIT  (16) 
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A. 2. 8 Limit  Sense  Table  (LIT)  Compool:  CSA_LIT 

The  Limit  Sense  Table  provides  the  information  required  to  perform  the  limit 
sensing  function  during  FDA  processing.  The  table  is  divided  into  two  sections;  one 
for  analog  limits  (l6~bits)  and  one  for  EU  limits  (32-bits).  Multiple  limit  sets 
occupy  contiguous  locations  in  the  table. 


Analogs 


16-Bits  16-Bits 


Analog  1 

Analog  1 

Low  Limit 

High  Limit 

Analog  2 

Analog  2 

Low  Limit  - Set  1 • 

High  Limit  - Set  1 

Analog  2 

Analog  2 

Low  Limit  - Set  2 

High  Limit  - Set  2 

Analog  2 

Analog  2 

Low  Limit  - Set  3 

High  Limit  - Set  3 

Analog  3 

Analog  3 

Low  Limit 

High  Limit 

/ 

/ 

Analog  n 

Analog  n 

Low  Limit 

High  Limit 

reproducibility  of  the 
ORIGINAL  PAGE  IS  POOR 


Engineering  Units 


32-Bits 

32-Bits 

EU  1 

EU  1 

Low  Limit 

High  Limit 

EU  2 

EU  2 

Low  Limit  - Set  1 

High  Limit  - Set  1 

EU  2 

EU  2 

Low  Limit  - Set  2 

High  Limit  - Set  2 

EU  3 

EU  3 

Low  Limit 

High  Limit 

A 

pi 

EU  n 

EU  n 

Low  Limit 

High  Limit 

Figure  A.2. 8-1.  Limit  Sense  Table  (LIT) 
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Analogs 


Low  Limit 
High  Limit 


CSAS_LIT_AHALOG_LOW_LIMIT 
CSAS  LIT  ANALOG  HIGH  LIMIT 


1 


EU 

Low  Limit 
High  Limit 


CSAS_LIT_EU_LOW_LIMIT 

CSAS_LIT_EU_HIGH_LIMIT 


DESCRIPTION 


ATTRIBUTES 


Lower  limit  in  PCM  to  be  compared  against  parameter  value. 
Upper  limit  in  PCM  to  be  compared  against  parameter  value. 

Lower  limit  in  EU  to  be  compared  against  parameter  value. 
Upper  limit  in  EU  to  be  compared  against  parameter  value. 


INTEGER 

INTEGER 

SCALAR 

SCALAR 
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A. 2. 9 Scaling  Table  (SAT)  Compool:  CSA_SAT 

The  Scaling  Table  contains  the  information  required  to  perform  linear,  second 
order,  and  third  order  polynomial  conversion  of  PCM  values  to  EU  or  EU  to  PCM  values. 
The  table  contains  entries  for  the  linear,  second  order,  and  third  order  conversions 
that  may  be  shared  by  several  parameters.  The  indication  of  polynomial  order  is 
determined  from  the  table. 

Depending  on  the  order  of  the  equation,  either  two,  three,  or  four  consecutive 
coefficients  will  be  picked  up  from  the  table  for  linear,  second,  or  third  order 
equations,  respectively. 


Flight  Software 


= — = ■=■=  NAS  9-14444 
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Coefficients  For 
Linear  Equations 


Coefficients  For 
2nd  Order  Equations 


Coefficients  For 
3rd  Order  Equations 


Typical  Entry 


Figure  A.2.9-1.  Scaling  Table  (SAT) 
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TABLE  ENTR\  CONTENTS 


HAL/S  NAME 


DESCRIPTION 


Coefficient  utilized  by  analog  scaling  to  perform  forward 
and  backward  polynomial  solutions. 

INITIAL  VALUE  - LEVEL  C DEPENDENT 


Curve  Order  Indicates  Degree  of  Equation  for  Scaling  Analog  Value. 
INITIAL  VALUE  - LEVEL  C DEPENDENT 


I Integer 
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A. 2. 10  Input  Buffer  (IHB)  Compool:  CSAJEHB 

The  Input  Buffer  is  the  intermediate  (unformatted)  storage  area  for  data 
read  from  the  PCM  Master  Unit  and  Payload  MDMs.  Parameters  acquired  as  a result 
of  executing  a command  word  (DART  entry  or  BCE  element)  are  preceeded  in  the  INB 
hy  an  I/O  status  indicator.  This  indicator  is  a full,  32-bit  word.  Since  data 
transfer  is  variable  length,  INB  entries  are  variable  length.  The  INB  is  large 
enough  to  accommodate  all  data  transferred  in  any  Data  Acquisition  Read  Cycle. 

A Transaction  Status  Word  proceeds  the  input  buffer  for  FCOS  use. 


1 -'‘‘j-'Vj*.  PA 


Read  Request  No.  1 
Read  Request  No.  2 

Read  Request  No.  N-1 
Read  Request  No.  N 


Transaction  Status  Word 

I/O  Status  Indicator 

Data  Area 

I/O  Status  Indicator 

Data  Area 

J 

T * 

L>  J 

■'  , 

I/O  Status  Indicator 

Data  Area 

I/O  Status  Indicator 

Data  Area 

Figure  A.2.10-1.  Input  Buffer  (INB) 


ITEM 


HAL/S  NAME 


DESCRIPTION 


ATTRIBUTES 


1 TSW 

2 I/O  Status  Indicators 

3 Data  Areas 


N/A  Transaction  Status.  Word  as  returned  from  FCOS 

N/A  I/O  status  as  returned  from  FCOS: 

a.  Residual  Count  r-  Bits  1 through  1 6 
h.  I/O  Error  Log  PTR  - Bits  17  through  32 

N/A  Parameters  transferred  by  FCOS  as  a result  of  a read  request. 


Bit  32 
Bit  32 

Integer 
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A. 2. 11.1  Basic  Processes  Communication  Table  dompool:  CSA_SM_CMT 

The  SM  CMT. contains  various  control  indicators,  counters,  and  events  used 
by  two  or  more  SM  Basic  processes. 

TY  OF  Till', 
B IS  POOR 


REPRODUCIBlO. 
ORIGINAL  PAG 


Figure  A.2.1 1.1-1.  Basic  Processes  Communication  Table  (CSA_SM_CMT) 


TABLE  ENTRY  CONTENTS 


HAL/S  NAME 


ATTRIBUTES 


Basic  SM  Processes 


Ready  Flag  1 and  Ready  CSAB_CMT_READY_FLAG1 
Flag  2 CSAB  CMT  READY  FLAG2 


Parameter  Processing 
Buffer  Half  Indicator 

(deleted) 


b FDA  Enable /Inhibit 
Indicator 


CSAB  CMT  BUF  HALF 


CSAB  CMT  FDA  INHIBIT 


Performance  Monitor  CS  AB_CMT_PM_C  AN  CEL 

Control  Cancel  Flag 


Data  Acquisition  Read  l.CSAY_CMT_CC 

Cycle  Counter  ] 


Data  Cycle  Error  / CSAV_CMT_CYC_ERROR 

Indicator 

Uplink  Cancel  Flag  CSUE  UL  CANCEL 


Indicators  used  by  PM  Control  to  determine  if  appropriate  PPB 
buffer  half  is  ready  to  be  processed. 

An  indicator  which  is  used  by  PM  Control  to  determine  which  PPB 
half  to  process 


Indicator  set  by  Table  Maintenance  and  used  by  PM  Control  to 
determine  whether  FDA  processing  is  to  be  disabled.  The 
indicator  is  set  to  enable  FDA  processing  when  SM  is  initialized 
from  mass  memory. 

Indicator  set  by  OPS  2 cleanup  processing  to  cause  PM  Control  to 
terminate  processing.  This  indicator  is  turned  off  by  OPS  2 
. initialization  processing. 

Counter  maintained  by  Basic  SM  Data  Acquisition  to  determine 
current  read  cycle.  The  counter  is  set  to  one  by  OPS  2 
initialization  processing. 

An  indicator  used  by  data  acquisition  to  indicate  an  error 
within  one  cycle. 

Event  turned  OFF  at  OPS  initialization .and  ON  at  OPS  termination 
by  the  OPS  control  segment.  When  this  flag  is  ON  the  Uplink 
Processor  terminates  processing.  Units-None.  Initial  Value  - OFF. 
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A. 2. 11.2  Subsystem  Configuration  Management  Communication  Table  ( CSC_SCM_CMT) 


The  SCM  CMT  contains  various  control  indicators,  counters,  and  events  used 
to  communicate  between  the  SCM  SPEC  and  the  SCM  Process.  Also  the  SCM  CMT  con- 
tains the  variable  SCM  display  data. 


Intermediate  J 
Spec  Entries  t 


SCM 

Display  V 
Entries  1 


Spec  Entries 
Table 


Item  Indicator 

List  ID 

Parm  ID 

DEU  Number 

Low  Value 

High  Value 

Discrete  Value 

Low  Value 

High  Value 

Discrete  Blank 

Analog  Blank 

Parm  ID 

Should  Be  State 

Success/Fail 

Error  Messages 

Downlist  Parm  ID’s 

Item  Entry  Table 

Spec  Table  Pointer 

Process  Table  Pointer 

Figure  A.2. 11.2-1.  Subsystem  Configuration  Management  Communication  Table  (CSC_SCM  CMT) 
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TABLE  ENTRY  CONTENTS 


# 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

SPEC  E1JTRIES 

. 1 

Item  Indicator 

CSCV_CMT_ITEM_NO 

ITEM  HUMBER  entered  by  user  and  passed  "by  SCM  SPEC.  IIITIAL  VALUE  = 0 

INTEGER 

2 

LIST  ID 

C S CV__CMT_LI  S T_N  0 

ID  of  SCM  LIST  to  be  processed.  INITIAL  VALUE  = 0 

INTEGER 

Double 

3 

PAM  ID 

CSCV_CMT_PARMID 

PARMID  ENTERED  via  Keyboard.  INITIAL  VALUE  = 0 

INTEGER 

Double 

h 

DEU  NUMBER 

CSCV_CMTJDEU_NUM 

DEU  device  ID  of  DEU  with  active  SCM  display.  INITIAL  VALUE  = 0 

INTEGER 

5 

LOW  VALUE 

CSCV_CMT_L0W_VAL 

LOW  LIMIT  ENTERED  via  Keyboard.  INITIAL  VALUE  = 0 

SCALAR 

Double 

6 

HIGH  VALUE 

CSCV_CMT_HIGH_VAL 

HIGH  LIMIT  ENTERED  via  Keyboard.  INITIAL  VALUE  = 0 

SCALAR 

Double 

7 

Discrete  VALUE 

CSC  V_CMT_JDISPLAY_DIS  CV AL 

Discrete  1 or  0 to  be  displayed  in  LOW  LIMIT  value  on  display 
INITIAL  VALUE  =0 

INTEGER 

8 

LOW  VALUE 

CSCV_CMT_DISPLAY_LOWVAL 

Value  displayed  for  LOW  LIMIT  for  E.U.  Values.  INITIAL  VALUE  = 0 

SCALAR 

Double 

9 

HIGH  VALUE 

CS  CV_CMT__DISPLAY_HIGHVAL 

Value  displayed  for  HIGH  LIMIT  for  E.U.  Values.  INITIAL  VALUE  = 0 

SCALAR 

Double 

10 

DISCRETE  BLANK 
. ANALOG  BLANK 

CSCB_CMT_DISPLAY  DISCBLK 
CSCB_CMT_DISPLAY_ANABLK 

INDICTATOR  USED  BY  SCM  TO  indicate  to  the  display  to  output  the  Discrete 
LOW  LIMIT  or  E.U.  HIGH  and  LOW  LIMITS.  INITIAL  VALUE  = 0 

BIT  (l6)'s 

11 

FARM  ID 

CS  CV_CMT_DISPLAY__PAEMID 

PARMID  displayed  after  being  found  in  SCM  LIST.  INITIAL  VALUE  = 0 

INTEGER 

Double 

12 

Should  BE  STATE 

CSCV_CMT_DISPLAY_STATE 

k Character  text  displayed  for  discrete  should  BE  STATE 
INITIAL  VALUE  - ‘BLANK 

CHARACTER  ( H ) 

13 

SUCCESS/FAIL 

CSCV_CMT_DISPLAY_S /F 

character  text  displayed  after  a SCM  LIST  comparison  to  indicate  good 
or  bad.  INITIAL  VALUE  - BLANK 

CHARACTER  (h) 

Ik 

EBROR  MESSAGES 

CSCVJMT_DISPLAY_ERROR 

text  error  messages  displayed  and  errors  found  in  the  SCM  COMPARISON 
up  to  10  errors.  INITIAL  VALUE  - BLANK 

ARRAY  (10) 
CHARACTER(30  ) 

15 

DISPLAY  PARM  STATUS 

CSCB_CMT_DISPLAY_STATUS 

Parameter  status  (10)  associated  -with  each  error  message. 

ARRAY  (10) 
BIT  (16) 

16 

DOWNLIST  PARMID 

CSCV_CMT_DOWNLIST 

Up  to  10  PARMID  associated  with  the  error  messages.  INITIAL  VALUE  = 0 

ARRAY  (10) 
INTEGER 

TABLE  NAME-  CSC  SOM  CMT Page  1 of  2 
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BOOK:  OFT  SM  Detailed  Design  Specification 

A. 2. 11. 3 Special  Processes  CMT  Compool:  CSS_SP_CMT 

The  Special  Processes  CMT  contains  indicators,  flags,  and  timers  used  as 
control  information  and  data. "by  the  various  SM  special  processes. 


Figure  A.2. 11.3-1.  Special  Processes  CMT 


ITEM 


HAL/S  .NAME 


# 

1 SP  Current  Time  CS SV_SP_CURRENT_TIME 

2 Control  Timer  CSLV_COKTROL_JTIMER 

3 Pump  Indicator  CSLB_PUMP_ONOFF 

k Hydraulic  Fluid  Init  CSOB_SPJHYDR_INIT 

Flag 

5 Full  Exectue  Flag  CSSB_FULL_EX_FLAG 


TABLE  ENTRY  CONTENTS 


DESCRIPTION 


Current  GMT  time  obtained  for  use  in  the  various  special  computations  and 
sequences.  Initial  Value  - 0. 


ATTRIBUTES 


SCALAR 

DOUBLE 


Control  to  indicate,  to  the  Standby  Water  Coolant  Special  Process  when 
the  process  is  to  be  executed. 


SCALAR 

DOUBLE 


Indicates  to  the  Standby  Water  Coolant  process  whether  the  pumps  are  to 
be  turned  on  or  off. 


BOOLEAN 


Flag  used  to  initially  start  the  Hydraulic  Fluid  Temp  Control  Special 
Process.  When  flag  is  on.  Hydraulic  Fluid  Temp  initializes  internal 
control  flags.  Set  by  OPS  Initialization.  Reset  by  Hydraulic  Fluid 
Temp  Control. 


BIT  (l) 


Flag  set  by  SP  Exec  to  indicate  to  Payload  Day  Doors  or  SP  Data  Acq 
that  a full  execution  of  the  module  is  to  be  accomplished  in  the  appro- 
priate cycle.  Reset  by  Payload  Bay  Doors  and  SP  Data  Acq. 


BIT(l) 
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A. 2. 11. 4 Table  Maintenance  Display  Parameters  Table  Compool:  CST_TM_CMT 

This  table  contains  all  the  variable  data  that  is  to  be  transferred  to  the 
TM  display.  Data  is  placed  into  the  display  buffer  by  Table  Maintenance  Process 
(STM)  in  response  to  Item  number  entries  from  the  DEU  keyboard.  The  parameter 
value  and  status  plus  the  active  limit  set  is  cyclically  updated  by  the  TM  Cycli 
Parameter  Update  program.  This  table  also  contains  control  interface  variables 
used  by  the  Uplink  Processor  (SUL),  TM  Specialist  Function  Control  Segment  (STS) 
TM  Process  (STM)  and  the  TM  Cyclic  Update  Process  (STC). 


Parameter  Id 

Parameter  Values 

Constant  Id 

Constant  Values 

Low  Limit  Values 

Discrete  Limit  Values 

High  Limit  Values 

Noise  Filter  Values 

TMBU  Load  Reject 

Checkpoint  Time 

Checkpoint  Status 

Parm  ID  Status 

Farm  Value  Status 

Constant  Id  Status 

Constant  Value  Status 

Low  Limit  Status 

Discrete  Limit  Status 

High  Limit  Status 

Noise  Filter  Status 

Control.  Flags 

CDA  Status 

Active  Limit  Set 

Item  Integer  Entry 

DEU  Item  Number  Entry 

Item  Scalar  Entry 

DEU  Number 

Pit  Index 

Pit  Subindex 

Lit  Index 

Parameter  Type 

Constant  Type 

MM  in  Use  Flag 

Checkpoint  OP  Success 

TM  Display  Update  Flag 

TM  STORE  INDEX 

TM  PROCESS  INDEX 

Parameter  Display  Flag 

REPRODUCIBILITY  OF  THE 
ORIGINAL  PAGE  IS  POOR 


STM  BUFFER 


STM  TM  VALUES 


Figure  A. 2. 11. 4-1.  Table  Maintenance  Communication  Table 


TABLE  ENTRY  CONTENTS 


\i 

\5 


if 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

1 

Parameter  Id 

CSTV_PARM_ID 

Most  recent  yalid  parm  id  entered.  Initial  value  = 0.. 

Integer 

Double 

2 

Parameter  Values 

CSTV_PAEM_VAL_SCAL 

CSTV_PARM_VAL_DISC 

Value  corresponding  to  the  current  parm  id. 

Scalar 

Integer 

3 

Constant  Id 

' 

CSTV_C0NST_ID 

Most  recent  valid  constant  id  entered.  Initial  value  = o 

Integer 

Double 

4 

Constant  Values 

- 

CSTV_C0NST_VAL  SCAL 
CSTV_CONST_VAL_DISC 

Value  corresponding  to  the  current  constant  id . 2 separate  variables 

hold  values  either  from  the  integer,  double  scalar,  scalar  or  discrete 
section  of  the  COT. 

Scalar 

Double 

Integer 

5 

Low  Limit  Values 

. 

CSTV_LOLIM_SCAL 

Analog  and  EU  low  limit  values  for  each  of  the  3 alert  limit  sets  and 
the  C&W  limit  set. 

Array  (4) 
Scalar 

6 

Discrete1  Limit  Values 

; ' 

CSTV_LOW_LIM_VAL_DISC 

Discrete  limit  values  for  each  of  the  3 alert  limit  sets  and  C&W  limit 
set. 

Array  (4) 
Scalar 

7 

High  Limit  Values. 

; ■ 

CSTV__HILIM_SCAL 

Analog  and  EU  high  limit  values  for  each  of  the  3 alert  limit  sets  and 
•the  C&W  limit  set. 

Array  (4) 
. Scalar 

8 ■ 

Hoise  Filter  Values 

CSTV_NSEFLTR_CLASS03^ 
CSTV_NSEFLTR_CLASS2  ' 

Current  maximum  noise  count  for  class  0,3*or  4 or  class  2 limits  of 
the  current  parm  id. 

Integer 
Integer • 

9 

(deleted) 

10 

Checkpoint  Time 

CSTVjCHKPTJPIME 

Last  time  for  a checkpoint  execute.  Initial  value  =0. 

Scalar 

Double 

11 

Checkpoint  Status 

C ST  V_C  HKPTJ3  TATUS 

Indicates  by  a 'GOOD'  or  ’FAIL*  whether  or  not  the  checkpoint  has  been 
successfully  written  to  mass  memory. 

Char  (4) 

12 

Parm  Id  Status 

CSTB_PARM_ID__STAT 

Indicates  whether  or  hot  to  blank  parm  id  field  on  TM  display. 
Hex  ’8000?  value  = blank  field. 

Hex  ?0000’  value  = display  field. 

Bit  (16) 

13 

Parm  Value  Status 

CSTB_PARM  SCAL  STAT  , 
CSTB_PARM_DISC_STAT 

Indicates  whether  or  not  to  blank  the  status  field  for  parm  value. 
Hex  ’ 8 000 ’ value  » blank  field.  Hex  *0000*  value  - display  in-out 
of  limit  status  indicator. 

Bit  (16) 
Bit  (16) 

l4 

Constant  Id  Status 

CSTB_COWST_ID_STAT 

Indicates  whether  or  not  to  blank  constant  id  field  on  TM  display. 

Hex  ’BOOO1  value  = blank  field.  Hex  T0000T  value  = display  in-out  of 
limit  status  indicator. 

Bit  (16) 

15 

Constant  Value  Status 

CS  TB_C0KST_S  CAL_STAT 
CSTB_CONST_DISC_STAT 

Value  of  Hex  ’0000’  indicates  which  of  the  k constant  value  variables 
is  to  be  displayed  for  the  current  constant  id.  If  no  current  constant 
id.  Hex  ’8000*  value  for  both  blanks  constant  value  field. 

Bit  (16) 
Bit  (16) 
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ITEM 

HAL/S  NAME 

16 

Low  Limit  Status 

CSTB_L0_5CAL_STAT 

17 

Discrete  Limit  Status 

CSTB_L0W_LIM__DISC_STAT 

18 

High  Limit  Status 

CSTB_HI__S  CAL__STAT 

19 

Hoise  Filter  Status 

CSTB  HSEFLTR  CLASS 034_ST 
CSTB_NSEFLTR_CLASS2_ST 

20 

Control  Flags 

CSTB_C0NTR0L_FLAGS 

21 

TM  CDA  Status 

CSTB_CDAJ3TATUS 

22 

Active  Limit  Set 

CSTB__ACT_LIM_SET 

23 

Item  Integer  Entry 

CSTV_ITEM_I 

24 

DEU  Item  Number 

CSTVJtTEMJSO 

25 

Item  Scalar  Entry 

CSTV_ITEM_S 

26 

DEU  Humber 

CSTV_D_DEU_HUMBER 

27 

Pit  Index 

CSTV_CMT_PIT_IHDEX 

28 

Pit  Subindex 

CSTV_CMT_PIT_SUBIHDEX 

29 

Lit  Index 

CSTV_aMT_LIT_IKDEX 

30 

Parameter  Type 

C STV_CMT__PARM_TYPE 

31 

Constant  Type 

CSTV_CMT_C0HST_TYPE 

32 

MM  in  Use  Flag 

CSTV_C0MH_BUF__IH_USE 

CST  TM  CMT 


TABLE  NAME:. 


ENTRY  CONTENTS 


DESCRIPTION 


ATTRIBUTES! 


Value  of  Sex  ’0000'  indicates  -which  limit  sets  have  a low  limit  to  he  Array  (4) 

displayed  for  current  parm  id.  Hex  ’8000'  value  = "blank,  field.  Bit  (l6) 

Value  of  Hex  *0000’  indicates  which  limit  sets  have  a discrete  limit  Array  (4) 

to  he  displayed  in  the  low  limit  field  for  current  parm  id.  Bit  (l6) 

Hex  *8000’  value  = blank  field. 

Value  of  Hex  ’0000’  indicates  which  limit  sets  have  a high  limit  to  he  Array  (4) 
displayed  for  current  parm  id.  Hex  ' 80001  value  = blank  field.  Bit  (l6) 

Value  of  Hex  '0000*  indicates  that  a maximum  noise  count  is  to  he  Bit  (l6) 

displayed  for  the  given  class  of  limits.  Hex  T8000’  value  = blank  field  Bit  (l6) 

Indicates  whether  the  following  conditions  are  'onT  or  off:  class  2 Bit  (l6) 

lim  ind,  class  034  lim  ind,  ena  class  2,  ena  class034,  inh  class  2, 
inh  class  034,  fda  ena,  and  fda  inh. 

Contains  a parameter^  CDA  status  for  the  TM  display.  Bit  (l6) 

Indicates  which  of  the  Class  0,3 >4  or  Class  2 limit  sets  are  being  Array  (4) 

used  to  check  parm  yalue  status.  Bit  (l) 

Integer  value  corresponding  to  an  item  number  entry.  Integer 

Double 


Humber  in  a keyboard  ITEM  entry  which  represents  one  of  the  numbered 
data  fields  on  a display. 

Scalar  yalue  corresponding  to  an  item  number  entry 

Humber  of  the  DEU  to  which  the  keyboard  entries  are  being  made. 

Pointer  to  PIT  entry  for  selected  analog  or  eu  parm  id. 

Pointer  to  PIT  entry  for  selected  discrete  parm  id. 

Pointer  to  LIT  entry  for  selected  parm  id. 

Indicates  whether  the  given  parameter  is  analog,  eu,  or  discrete. 

1 = analog.  2 = eu.  3 = discrete. 

For  given  constant  id,  indicates  whether  constant  is  integer,  scalar 
or  discrete.  1 - integer.  2 - scalar.  3 - discrete. 

Flag  indicates  whether  or  not  the  mass  memory  common  buffer  to  which  TM  ! 
checkpoints  data  is  available  for  a checkpoint  to  be  executed. 


Char  (3) 
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TABLE  ENTRY  CONTENTS 


DESCRIPTION 

ATTRIBUTES 

Flag  set  for  Downlist  indicating  whether  or  not  -the  checkpoint  was 
written  successfully  to  MM.  1 = Successful , 0 = Failed. 

Bit  (1) 

Set  by  TM  Processor  to  cause  refresh  of  the  TM  display  on  demand. 
Reset  "by  UI  display  processor. 

Bit" (16) 

Integer  set  by  uplink  processor  to  indicate  state  of  the  last  TM  Block 
update  load.  A value  of  0 indicates  a good  load.  A value  of  11 
indicates  the  load  was  rejected.  Any  other  value  indicates  the  last 
data  set  to  be  rejected  in  the  last  TMBU  load.  Units  - none. 

Initial  value  = 0. 

Integer 

Flag  set  by  TM  spec  control  segment  to  indicate  whether  the  TM  spec  is 
active.  ON  = active,  OFF  = not  active.  Units  - none.  Initial 
value  - OFF. 

BOOLEAN 

Flag  set  by  uplink  processor  to  indicate  whether  a TMBU  load  is  being 
processed.  ON  = TMBU  load  being  processed,  OFF  = no  TMBU  load  being 
processed.  Units  - none.  Initial  value  - OFF. 

BOOLEAN 

Flag  set  by  TM  Processor  when  a valid  parameter  ID  is  entered  and 
monitored  by  the  TM  Cyclic  Update  process  to  determine  if  a parameter 
value,  status  and  limit  set  indicators  are  to  be  updated.  Set  off  by 
TM  Spec  Control  segment  at  Spec  initialization  Initial  value  - off. 

BOOLEAN 

Flag  set  by  TM  process  to  indicate  to  the  uplink  processor  that  an  error 
occurred  while  processing  an  input  from  the  uplink  processor. 

Units  - none.  Initial  value  - OFF. 

BOOLEAN 

Variables  set  by  the  TM.  spec  control  segment  or  the  uplink  processor  to 
be  used  as  inputs  by  the  TM  process.  The  TM  spec  control  segment  sets 
each  variable  to  the  corresponding  keyboard  input.  The  uplink  processor 
sets  the  appropriate  variables  to  values  from  the  TMBU  uplink  load. 

Units  - none.  Initial  value  - 0. 

Integer 

Units  - none.  Initial  value  - 0. 

Integer 

Double 

Units  - none.  Initial  value  - 0. 

Scalar 

Double 

Units  - none.  Initial  value  - 0. 

Integer 

_ 
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A. 2. 11. 5 Payload  Bay  Doors  Communications  Table  Compool:  CSB_PBD_CMT 

The  Payload  Bay  Doors  Communications  Table  contains  parameters  needed  by 
the  Payload  Bay  Door  cycle  Processor  and  the  Payload  Bay  Door  Item  Processor. 


\ AUTO  MODE  ITEM  ] 

MANUAL  MODE  ITEMS 

POWER  ON/OFF  ITEM. 

SWITCH  BYPASS  ITEM 

PBD  OPEN  ITEM 

PBD  STOP  ITEM 

PBD  CLOSE  ITEM 

PBD  OPEN  FAIL  INDICATORS  ~ 

PBD  CLOSE  FAIL  INDICATORS 

CONTROL  SWITCH  POSITION  INDICATOR 

PBD  SWITCH  INDICATOR  TEXT 

PBD  SWITCH  OUTPUT  STATUS 

LATCH  AND  DOOR  STATUS  TEXT 

LATCH  AND  DOOR  OUTPUT  STATUS 

PBD  OUTPUT  INDICATOR 

AUTO  MODE  FLAG 

MANUAL  MODE  FLAG 

POWER  ON/OFF  FLAG 

PBD  DISPLAY  UPDATE  INDICATOR 

eepbodWWUW  of 

ORIGINAL  * Avbl, 


Figure  A. 2. 11. 5-1.  .Payload  Bay  Doors  Communications  Table 
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TABLE  ENTRY  CONTENTS 


# 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

1. 

Auto  Mode  Item 

CSBB_ 

_AUTO_MODE_ITEM 

Set  by  PBD  Item  Processor  as  a result  of  item  entry  from  PBD  display. 
Used  by  PBD  cyclic  processor  to  initiate  an  auto  sequence.  Initial 
value  — Hex  * 0000 1 . 

BIT (16) 

2. 

Manual  Mode  Items 

CSBB _MAIIUAL_MODE_ITEMS 

Set  by  PBD  Item  Processor  as  a result  of  item  entry  from  PBD  display. 
Used  by  PBD  cyclic  processor  to  determine  the  desired  manual  sequence 
to  perform.  Initial  value  - Hex  '0000'. 

bit(i6) 

3. 

Power  On/Off  Item 

CSBB_ 

_P0WER_0N_0FF_ITSM 

Set  by  PBD  Item  processor  as  a result  of  item  entry  from  PBD  display. 
Used  PBD  cyclic  processor  to  determine  if  power  commands  need  to  be 
enabled  or  disabled.  Initial  value  -Hex  ’0000*. 

BIT (16) 

4. 

Switch  Bypass  Item 

CSBB_ 

_SWITCH_BYPASS_ITEM 

Set  by  PBD  Item  Processor  as  a result  of  item  entry  from  PBD  display. 
Used  by  PBD  cyclic  processor  to  determine  if  PBD  hardware  switch  is  to 
be  bypassed  or  not.  Initial  value  - OFF- 

BOOLEAN 

5- 

PBD  Open  Item 

CSBB_ 

_PBDJDPEN_ITEM 

Set  by  PBD  Item  Processor  as  a result  of  item  entry  from  PBD  display. 
Used  by  PBD  cyclic  processor  if  switch  bypass  item  is  set  on.  Initial 
Value  - OFF. 

BOOLEAN 

6. 

PBD  Stop  Item 

CSBB_ 

_PBD_STOP_ITEM 

Set  by  PBD  Item  Processor  as  a result  of  item,  entry  from  PBD  display. 
Used  by  PBD  cyclic  processor  if  switch  bypass  item  is  set  on.  Initial 
value  - OFF. 

BOOLEAN 

7. 

PBD  Close  Item 

CSBB_ 

_PBD_CLeSE_ITEM 

Set  by  PBD  Item  Processor  as  a result  of  item  entry  from  PBD  display. 
Used  by  PBD  cyclic  processor  if  switch  bypass  item  is  set  on.  Initial 
value  - OFF. 

BOOLEAN  ■ 

8. 

PBD  Open  Fail  Indicators 

CSBB_ 

_0PEN_FAIL_INDICAT0R 

Set  by  PBD  cyclic  processor  to  indicate  that  a failure  to  open  a latch 
group  or  door  has  occurred.  Initial  value  - Hex  '0000' 

bit(i6) 

9- 

PBD  Close  Fail  Indica- 
tors 

CSBB_ 

_CLOSE_FAIL_JtNDI  CATOR 

Set  by  PBD  cyclic  processor  to  indicate  that  a.  failure  to  close  a latch 
group  or  door  has  occurred.  Initial  value  - Hex  ’0000’ 

bit(i6) 

10. 

Control  Switch  Position 
Indicator 

CSBB_ 

_C0NTR0L_SWITCH_P0S__IITOIC 

Set  by  PBD  cyclic  processor  to  indicate  the  position  of  the  PBD  control 
switch.  0 = STOP,  1 = OPEN,  2 = CLOSE.  Initial  value  - 0. 

INTEGER 

11. 

PBD  Switch  Indicator 
Text 

CSBB_ 

_PBD_SWITCH_IND_TEXT 

Set  by  PBD  cyclic  processor  to  contain  the  text  to  be  displayed  for  the 
position  of  the  hardware  PBD  control  switch.  Initial  value  - blanks. 

CHAB(I+) 

12. 

PBD  Switch  Ouput  Status 

CSBB_ 

PBD__SW_0UT_STAT 

Set  by  PBD  cyclic  processor  to  contain  the  output  status  for  the  PBD 
switch  indicator  text.  Initial  Value  Hex  '0000'. 

bit(i6) 

13. 

Latch  Status  Text 

CSBB 

CSBB" 

CSBB" 

CSBB 

CSBB- 

CSBB" 

csbb" 

CSBB 

C LCH  5 8 TEXT 
~C_LCH  9 12  TEXT 
C LCH  1 k TEXT 
"C  LCH  13  16  TEXT 

"r_fwd_bhd_text 

~R __AFT_BHD_TEXT 
_LJFWD_BHD  TEXT 
JL_AFT_BHD_TEXT 

Set  by  PBD  cyclic  processor  to  contain  the  text  to  be  displayed  for 
the  status  of  each  centerline  and  bulkhead  latch  group.  Initial 
Value  - Blanks. 
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# 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

14. 

Door  Status  Text 

CSBBJR  D00R_TEXT 
CSBBJj__DOOR_TEXT 

Set  by  PBD  cyclic  processor  to  contain  the  text  to  be  displayed 
for  the  status  of  the  right  and  left  door.  Initial  Value  - Blanks. 

CHAR(*3) 

15- 

Latch  And  Door  Output 
Status 

CSBB__LATCH_DOOR__OUT_STAT 

Set  by  PBD  cyclic  processor  to  contain  the  output  status  for  the 
latch  and  door  status  text.  Initial  Yalue  - Hex  ’0000’. 

BIT (16) 

16. 

PBD  Output  Indicator 

CSBB__PBD_OUTPUT__IUDI  CATOR 

Set  by  PBD  cyclic  processor  to  indicate  to  data  out  that  output  to  the 
PBD  needs  to  be  performed.  Initial  value  off. 

BOOLEAN 

17. 

Auto  Mode  Flag 

CSBB_AUTO_MODE_FLAG 

Reset  by  SM  OPS  202  initialization  and  set  by  the  PBD.  cyclic  processor 
whenever  an  auto  sequence  is  initiated.  Initial  value  - off. 

BOOLEAN 

18. 

Manual  Mode  Flag 

CSBB_MANUAL _MQDE__FLAG 

Reset  by  SM  OPS  202  initialization  and  set  by  the  PBD  cyclic  processor 
whenever  a manual  sequence  is  initiated.  Initial  value  - off. 

BOOLEAN 

19. 

Power  On/Off  Flag 

CSBBJPOWER__QN_OFF_FLAG 

Set  by  PBD  item  processor  to  alert  PBD  cyclic  processor  that  power 
commands  need  to  be  enabled  or  disabled.  Initial  value  - off. 

BOOLEAN 

20. 

PBD  Display  Update 
Indicator 

CSBB_PBD_DISP_UPDATE_IKD 

Set  by  PBD  cyclic  processor  to  alert  the  Display  Processor  that  an  auto 
sequence  has  completed  and  the  auto  sequence  item  needs  to  be  updated 
on  the  display.  Initial  value  - Hex' 0000*.  ‘ 
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A . 2 . 11 . 6 Antenna  Management  Communications  Table  Compool : CSM_AM_CMT 

The  Antenna  Management  Communications  Table  contains  variables  used  by 
Antenna  Management  and  set  by  other  processes.  These  include  items  entered 
from  the  Antenna  Management  Display,  variables  obtained  from  GNC  via  ICC, 
variables  updateable  via  I-load,  and  variables  received  via  uplink. 


Radar  Range  Estimate  Item 

Ku-Band  TDRS  Select  Item 

S-Band  TDRS  Select  Item 

Auto  S-Band  Select  Item 

S-Band  Site  Select  Item 

Orbiter  Position  Vector 

Orbiter  Pitch  Angle 

Orbiter  Yaw  Angle 

Orbiter  Roll  Angle 

Time  Tag  of  NAV  State  Vector 

GNC  Pointing  Flag 

GNC  Target  Vector 

Site  Vectors 

Ku-Band  Uplink  Command  Word 

Ku-Band  TDRS  Selected  ID 

S-Band  TDRS  Selected  ID 

S-Band  QUAD  Selected  ID 

S-Band  HEMI  Selected  ID 

Current  Site  Selected  ID 

TDRS  ID  Array 

QUAD  ID  Array 

HEMI  ID  Array 

Site  ID  Array 

Downlist  Site  Inhibit  bits 

Figure  A. 2. 11. 6-1.  Antenna  Management  Communication  Table 


TABLE  ENTRY  CONTENTS 


# 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

1 

Ku-Band  TORS  Select  Item 
(Items  §-7) 

CSMBJCUBAID_TDRS_SEL 

Item  entered  from  AM  display  to  indicate  to  AM  sequence  which  TDRS 
to  use  for  the  Ku-band  antenna.  Initial  Value-Hex  '8000'. 

BIT (16) 

2 

Ku-Band  TORS  Select  Auto 

CSMB_KUBAED_TDRS_SEL$1 

Flag  indicating  that  the  TORS  to  be  used  by  Ku-band  is  to  be  auto- 
matically selected.  Initial  Value-ON. 

3 

Ku-Band  TORS  Select  East 

CSMBJCUBAHDJEDRS_SEL$2 

Flag  indicating  that  the  east  TORS  is  to  be  selected  for  use  by  Ku-band. 
Initial  Value-OFF. 

It 

Ku-Band  TORS  Select  West 

CSMB_KUBAND_TDRS_SEL$3 

Flag  indicating  that  the  west  TORS  is  to  be  selected  for  use  by  Ku-Band. 
Initial  Value-OFF. 

5 

S-Band  TORS  Select  Item 
( Items  8-10) 

CSMB_SBAND_TORS_SEL 

Item  entered  from  AM  display  to  indicate  to  AM  sequence  which  TDRS  to 
use  for  S-band  antennas . Initial  Value-Hex  ' 8000 ' . 

bit(i6) 

6 

S-Band  TORS  Select  Auto 

CSMB_SBAND_TDRS_SEL$1 

Flag  indicating  that  the  TDRS  to  be  used  by  S-Band  is  to  be  auto- 
matically selected.  Initial  Value-ON. 

7 

S-Band  TORS  Select  East 

CSMB_SBAHD_TDRS_SEL$2 

Flag  indicating  that  the  east  TORS  is  to  be  selected  for  use  by  S-band. 
Initial  Value-OFF. 

8 

S-Band  TORS  Select  West 

CSMB  SBAND  TORS  SEL$3 

Flag  indicating  that  the  west  TORS  is  to  be  selected  for  use  by  S-band. 
Initial  Value-OFF. 

9 

Auto  S-Band  Select  Item 
(items  13-lU) 

CSMB_SBAND _AUTO__SEL 

Item  entered  from  AM  display  to  Indicate  to  AM  sequence  whether  to 
select  the  antennas  for  use  by  S-band.  Initial  Value-Hex  T8000’. 

BIT(i6)  ■ 

10 

Auto  S-Band  Select 
Enabled 

CSMB_SBAHD_AUT0_SEL$1  . 

Flag  indicating  that  the  AM  sequence  is  to  select  the  antennas  used  by 
S-band.  Initial  Value-ON. 

11 

Auto  S-Band  Select 
Inhibited 

CSMB_SBAKD_AUT0_SEL$2 

Flag  indicating  that  the  AM  sequence  is  not  to  select  the  antennas  used 
by  S-band.  Initial  Value-OFF. 

12 

S-Band  Site  Select  Item 
(Items  11-12) 

CSMB_SBAND_SITE_SEL 

Item  entered  from  AM  display  to  indicate  to  AM  sequence  whether  to  step 
up  to  next  ground  site.  Initial  Value-Hex  '8000'. 

bit(i6) 

13 

S-Band  Site  Select  Auto 

CSMB_SBAND_SITE_SEL$1 

Flag  indicating  that  the  AM  sequence  is  to  automatically  select  the 
ground  site  used  by  S-band.  Initial  Value-ON. 

1^ 

S-Band  Site  Select  Next 

CSMB_SBAND_SITE_SEL$2 

Flag  indicating  that  the  AM  sequence  is  to  step  up  to  the  next  site 
before  selecting  the  ground  site  used  by  S-band.  Initial  Value-OFF. 

15 

Orbiter  Position  Vector 

CSMV__0RB_P0S 

Position  of  Orbiter  in  Greenwich  True  of  Date  Coordinate  System. 

Includes  Orbiter  X Position,  Orbiter  Y Position,  and  Orbiter  Z Position. 
Units-Feet.  Initial  Value- (0,0,0) 

VECTOR (3) 
DOUBLE 

1 6 

Orbiter  Pitch  Angle 

CSMV_0RB__PTCH 

Orbiter  pitch  angle  relative  to  Earth  in  Greenwich  True  of  Date 
Coordinate  System.  Units-Radians.  Initial  Value-0. 

SCALAR 

TABLE  NAME:. 
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HAL/S  NAME 


DESCRIPTION 


ATTRIBUTES! 


17  Orbiter  Yaw  Angle 


18  Orbiter  Roll  Angle 


19  M50  to  Body  QUAT  Time 


CSMV  ORB  YAW 


I CSMV  ORB  ROLL 


CSMV_M5  0_BODY_QUAT_TIME 


Orbiter  yaw  angle  relative  to  Earth  in  Greenwich  True  of  Date 
Coordinate  System.  Units -Radians . Initial  Value-0. 

Orbiter  roll  angle  relative  to  Earth  in  Greenwich  True  of  Date 
Coordinate  System.  Unite-Radians.  Initial  Value-0. 

Greenwich  Mean  Time  associated  with  Orbiter  Position  Vector.  Units- 
Seconds.  Initial  Value-0. 


20  GNC  Pointing  Flag 


CSMB  GNC  POINTING 


21  GNC  Target  Vector  CSMV  GNC  TGT  VEC 


22  j Site  Vectors 


CSMK  SITE  POS 


Flag  indicating  whether  Ku-band  is  to  be  pointed  at  TDRS  or  at 
GNC-designated  target.  ON  = Point  at  GNC  target,  OFF  = Point 
at  TDRS.  Units-None.  Initial  Value-OFF. 

Position  of  GNC-designated  target  in  Orbiter  Body  Axis  coordinates 
system.  Includes  GNC  Target  Vector  X-component,  GNC  Target  Vector 
Y-component,  and  GNC  Target  Vector  Z-component.  Units -Feet.  Initial 
Value-(0,0,0) . 

Positions  of  the  .sixteen  ground  sites  in  Greenwich  True  of  Date 
Coordinates  System.  Includes  X-component,  Y-component,  and 
Z-component  of  each  site.  Units-Feet.  Initial  Value-Shown  in  Table 
below. 


VECTOR ( 3 ) 


ARRAY  0-6  ) 
VECTOR ( 3 ) 


Site 

X-Component 

Y-Component 

Z-Component 

1 

11820532 

17186126 

-1691290 

2 

1590I932 

-1159178 

13507688 

3 

-7725588 

-15215373 

12038695 

It 

3706628 

-15856880 

13097755 

5 

7573693 

-15991773 

1113321(3 

6 

2975987 

-18160107 

9928190 

7 

-1818817? 

-6710700 

7831(022 

8 

-16630305 

11758879 

1(7861(29 

9 

U1I5092 

-20521707 

-226205 

10 

20082781 

-5129111 

-2877001 

11 

5806675 

-16550116 

-11379253 

12 

-11591923 

8782610 

-1212295l( 

13 

2895271 

-18071678 

10105170 

ll 

-8037150 

-15173322 

11925162 

15 

5367291 

-13861617 

11(679318 

16 

2975987 

-18160107 

9928190 

TABLE  NAME:_ 
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HAL/S  NAME 


DESCRIPTION 


ATTRIBUTES 


23  KU-Band  Uplink  Command  CSMVJCUBAHDJJLJCMDJtRD 
Word 


Word  containing  uplinked  commands  for  the  Ku-band  antenna.  Antenna  BIT(l6) 

Management  uses  the  hits  in  this  word  to  set  the  appropriate  discretes 
in  the  Special  Processes  Output  Buffer.  The  following  table  shows 
the  affected  measurements  and  their  initial  values. 


Meas  ■ Name 


Initial 

Value 


VT^KSeshJ 

V7LK2635J 

vrtees&r 

VlkK263JJ 


Spread  Spect  Oh /OFF 
KU  A/B  SEL 
Self  OH/OFF 
MODLN  CONT 


2L-27  ((Deleted) 


V71>K2639J 

V7^K26L0J 

V74K26L1J 

V7^K26h2J 


Pri  Aca  OH/OFF 
Inti  Stb  OH/OFF 
Fwd  LK  Mode  1/2 
Mot  S/O  OVKD  CMD 


£8  Radar  Range  Estimate  ' CSMB__RABAR_RA]JGE_EST$1 

Auto 

29  Radar  Range  Estimate  Min  CSMB__RADAR _RAHGE_EST$2 


30  Radar  Range  Estimate  CSMB_RADAR__RAHGE_EST 

Item  (Items  1-2) 


Flag  indicating  that  the  radar  range  estimate  to  he  used  by  KU-Band  SCALAR 

antenna  is  to  be  computed  by  AM-  'sequence.'  Initial  value  - OK.  DOUBLE 

Flag  indicating  that  the  minimum  radar  range  estimate  is  to  be  used  by  SCALAR 
the  KU-Band  antenna.  Initial  value  - OFF.  DOUBLE 

Item  entered  from  AM  display  to  indicate  to  AM  sequence,  which  radar  BIT(l6) 

range  estimate  to  use  for  KU— Band  antenna.  Initial  value  - Hex  '8000'. 


31  Ku-Band  TDRS  Selected  CSMV_KUBAHD_TDRS_SEL_ID 
ID 


3D  of  TDRS  selected  for  use  by  the  Ku-Band  Antenna  System.  Corresponds  CHAR ( 4 } 

to  CSMV  KUBAKD  TRDS  SELECTED  in  DDT. 


TABLE  NAMF:  m CMT  (cont'd) 
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N 


32 


33 


3^ 


35 


ITEM 


S-Band  TDRS  Selected  ID 


S-Band  QUAD  Selected  ID 


S-Band  HEMI  Selected 
ID 


Current  Site  Selected 
ID 


HAL/S  NAME 


CSMV  SBAND  TDRS  SEL  ID 


CSMV_SBAND_QUAD_SEL  ID 


CSMV  SBAND  HEMI  SEL  ID 


CSMV  CURRENT  SITE  ID 


DESCRIPTION 


The  following  is  a list  of  possible  ID's: 
TDRS  Selected  TDRS  Selected  ID 


'EAST1 

’VEST* 

blank 


Units  - None.  Initial  Value  blank 

ID  of  TDRS  selected  for  use  by  the  S-Band  Antenna  system.  Corresponds 
to  CSMV_SBAND_TDRS_SELECTED  in  DDT.  The  following  is  a list  of 
possible  ID’s: 


TDRS  Selected 

2 

1 

0 


TDRS  Selected  ID 

’EAST’ 

'WEST  ' 
blank 


Units  - None.  Initial  Value  - blank 

ID  of  QUAD  selected  for  use  by  the  S-Band  Antenna  System.  Corresponds 
to  CSMY_SBAND  QUAD  SELECTED  in  DDT.  The  following  is  a list  of 
possible  ID’s: 


QUAD  Selected 

1 

2 

3 

h 


QUAD  Selected  ID 

’UR' 

’LR' 

'LL’ 

'UL' 


Units  - None.  Initial  Value  - blank 

ID  of  HEMI  Selected  for  use  by  the  S-Band  Antenna  System.  Corresponds 

to  CSMV_SBAND_HEMI SELECTED  in  DDT.  The  following  is  a list  of 

possible  ID’s: 


HEMI  Selected 


HEMI  Selected  ID 


'UP' 

'LO' 


Units  - None.  Initial  Value  - blank 

ID  of  Ground  Site  currently  selected  by  Antenna  Management.  Correspond: 
to  CSMV_CURRENT_GROUND_SITE  in  DDT. 

Units  — None.  Initial  value  - blank 


ATTRIBUTES 


CHAR(li) 


CHAR(2) 


CHAR(2) 


CHAR(3) 
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ITEM 


HAL/S  NAME 


# 

36  I TORS  ID  Array  I CSMK  TORS  IDS 


37  QUAD  ID  Array  CSMC_QUAD_IDS 


38  HEMI  ID  Array  CSMK  HEMI  IDS 


39  Site  ID  Array  CSMK  SITE  IDS 


40  Downlist  Site  Inhibit  CSMB_DL_SITE_IBH 

Bits 


DESCRIPTION 


Constant  list  of  TORS  ID’s  which  are  used  to  display  the  currently 
selected  TORS . 

Units  - Hone . Initial  Value  - (blank,  'WEST',  'EAST') 

Constant  list  of  QUAD  ID's  which  are  used  to  display  the  currently 
selected  TORS. 

Units  - Hone.  Initial  Value  - ('UR',  'LR',  'LL’,  'UL') 

Constant  list  of  HEMI  ID's  which  are  used  to  display  the  currently 
selected  HEMI. 

Units  - Hone.  Initial  Value  - ('UP',  'LO') 

Constant  list  of  ground  site  ID's  which  are  used  to  display  the 
currently  selected  ground  site. 

Units  - Hone.  Initial  value  -(blank,  'IOS',  'MAD',  ' GDS ' , 'ETC', 

' 3DA ' , ’MIL',  'HAW',  'GWM' , 'QUI',  'ACH',  'AGO',  'ORE',  ' PDL ' , 
'BUC',  'BAH',  'SPR') 

Sixteen  flags  for  Downlist  indicating  whether  each  site  is  eligible 
for  selection  by  the  Antenna  Management  Sequence.  ON  = Site  is  not 
eligible.  OPE  = Site  is  eligible.  Corresponds  to  CSMB  SITE  INH  in 
COT.  ~ ~ 

Units  - Hone.  Initial  value  - HEX  '0001' 


ATTRIBUTES 


ARRAY(3) 
CHAR  ( 1 ) 


ARRAY ( 3) 
CHAR(2) 


ARRAY ( 2 ) 
CHAR(2) 


ARRAY  (rj 
CHAR(3) 


BIT(6) 
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A.  2. 11. 7 ICC  Input  Buffers  and  Communications  Compool:  CSZ_ICC_CMT 


This  compool  contains  ICC  buffers  and  communications  flags  needed  by  Antenna 
Management,  and  SCM. 


REPRODUCIBILITY  OF  THE 
ORIGINAL  PAGE  IB  POOR 


reproducibility  of  the 
TO.  POOR 


ORIGIN 


GINAL  PAGtj  io 


AM  ICC  Input  Buffer 

Typical  Entry 

SCM  ICC  Input  Buffer 

SCM  ICC  Value 

SCM  ICC  Status 

Figure  A.2. 11.7-1.  ICC  Input  Buffers  And  Communications 


ITEM 


HAL/S  NAME 


TABLE  NAME:  ICC  IKB 
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A. 2. 12  Constants  Tables 


The  Constants  Tables  contain  information  associated  with  Table  Maintenance 
constants.  The  Constant  Values  Table  contains  values  used  by  the  various  special 
processes  and  RMS.  The  Constant  ID’s  Table  contains  parameter  ID's  needed  by 
Table  Maintenance  to  update  the  constant  values. 

A. 2. 12.1  Constant  Values  Table  (COT)  Compool:  CSS_C0T 

The  Constants  Values  Table  contains  the  Table  Maintenance  updateable  constant 
values  used  by  the  Special  Processes  and  RMS.  These  values  are  divided  into  sub- 
sections by  parameter  type:  integer,  scalar,  and  discrete.  The  constant  values 

are  defined  for  easy  use  by  the  Special  Processes.  Table  Maintenance  overlays  the 
values  with  a different  template  which  allows  indexing  into  the  value  to  be  up- 
dated. 
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Helium  Mass  Tank 

APU  Temperature  Constant 

Power  Level  1 

Power  Level  2 

Hydraulic  System  GN2  Quantity 

Y Minute  Time  - Fuel  Cell  Purge 

X Time  - Standby  H20  Coolant 

Y Time  - Standby  H20  Coolant 

Attitude  Compensation  Delay  Time 

Inclination  of  TDRS's  Orbital 
Planes 

Longitudes  of  TDRS's  Ascending 
Nodes 

A.M.  Site  l6  Vector 

TDRS  Visibility  Above  Horizon 

Ku-Band  Bias  Correction  Matrix 

X-Second  Delay 

Site  Visibility  Above  Horizon 

X Minute  Times  - Hydraulic  System 

Z Minute  Time  - Hydraulic  System 

Hydraulic  System  Temperature  Low  Limits 

Hydraulic  System  Temperature  High  Limits 

Hydraulic  System  Pressure  Low  Limits 

P/L  Max  Translational  Rate-Coarse  (RMS) 

P/L  Max  Rotational  Rate-Coarse  (RMS) 

P/L  Max  Translational  Rate-Vernier  CRMS) 

APU  Pressure  Flag 

APU  Pressure  Out  Flag 

APU  Temperature  Out  Flag 

Site  Inhibit  Flags 

(Hone  currently  defined) 

Times  of  TDRS's  Ascending  Node 
Crossings 

TDRS's  Position  Vector  Magnitudes 

Scalar  Section 


Discrete  Section 


Integer  Section 
Double  Scalar  Section 


Figure  A. 2. 12. 1-1  Constant  Values  Table  (COT) 
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No- 


# 

ITEM 

HAL/S  NAME 

DESCRiPTION 

ATTRIBUTES 

I 

Helium  Mass  Tank 

CSQV_APU_HELIUK_MASS_TAffiC 

The  mass  of  helium  loaded  into  each  APU  tank.  It  is  calculated  prior  to 
each  flight  by  ground  software  and  must  be  entered  into  the  sequence  via 
the  Table  Maintenance  SPEC  in  order  to  produce  a correct  calculation  for 
APU  fuel  quantity.  Initial  value  - level  C dependent. 

ARRAY(3) 

SCALAR 

2 

APU  Temperature  Constant 

CSQVJVPUjrEMP__CONSTANT 

• 

A best  predicted  temperature  that  is  used  when  the  APU  fuel  tank  temp- 
erature degrades.  It  is  used  in  conjunction  with  the  "APU  temp  out 
flag"  to  allow  the  APU  fuel  tank  temperature  to  be  bypassed.  Initial 
value  - level  C dependent 

ARBAY(3) 

SCALAR 

3 

Power  Level  1 

CSFV_POWER_LEVEL_JL 

First  of  two  power  levels  which  define  the  break  points  between  three  - 
ranges.  When  the  total  power  is  computed,  it  is  compared  against  each  of 
the  two  power  levels  to  determine  which  power  range  it  lies  in.  Initial 
value  - level  C dependent. 

SCALAR 

k 

Power  Level  2 

CSFV_P0WER_LEVEL_2 

Second  of  two  power  levels  which  define  the  break  points  between  three 
ranges.  Initial,  value  - level  C dependent. 

SCALAR 

5 

Hydraulic  System  GN2 
Quantity 

CSHV _N2_  QUAHTITT 

Hydraulic  water  boiler  systems  GN2  Quantity  . Units  - PVT 
Initial  values  - level  C dependent. 

ARRAY(3) 

SCALAR 

6 

Y Minute  Time  - Fuel 
Cell  Purge 

CSUV__Y _MIN_TIME 

Elapsed  time  to  leave  a purge  valve  open.  Initial  value  - level  C 
dependent 

SCALAR 

T 

X Time  (coolant  loop 
cycle  time)  - Standby 
H20  Coolant 

CSLV_0EF  TIME 

The  elapsed  time  for  the  Standby  Water  Coolant  loop  pumps  to  remain  OFF. 
Units  - minutes.  Initial  value  - level  C dependent. 

SCALAR 

8 

Y Time  (coolant  loop  pump 
on  time)  — Standby  H20 
Coolant 

CSLV_0N_TIME 

The  elapsed  time  for  the  Standby  Water  Coolant  loop  pumps  to  remain  ON. 
Units  - minutes . Initial  value  - level  C dependent . 

SCALAR 

9 

Attitude  Compensation 
Delay  Time 

CSMV _ATT_C0MP_TIME 

Time  delay  used  to  compensate  for  delays  involved  in  attitude  data 
transfers  other  than  GNC  to  SM  delays  (e.g.,  in  the  KU-Band  electronics 
assembly).  Units  - seconds.  Initial  value  - level  C dependent. 

SCALAR 

10 

Inclinations  of  TDRS's 
Orbital  Planes 

CSMV_TDRS_INCL 

Inclination  of  orbital  plane  for  West  TDRS  (subscript  l)  and  East  TDRS 
(subscript  2).  Units  - Radians.  Initial  value  - (.07,  .07) 

ARRAY(2) 

SCALAR 

11 

Longitudes  of  TDRS’s 
Ascending  Nodes 

CSMV_TDRS_LONG _ASC_N0DE 

Longitude  of  Ascending  node  crossing  for  West  TDRS  (subscript  l)  and 
East  TDRS  (subscript  2).  Units  - Radians.  Initial  value  - (3-3,  5*6) 

ARRAY(2) 

SCALAR 

12 

Antenna  Management  Site  l£ 
Vector 

CSMV_SITE_l6_P0S 

Variable  which  contains  the  position  of  the  l6th  ground  site  in  Greenwich 
True  of  date  Coordinate  System.  Units  - Feet.  Initial  value  = (2975967, 
-18160107,  9928190). 

ARRAY(3) 

SCALAR 

13 

TDRS  Visibility  Above 
Horizon 

CSMV_TDRS_VIS 

Angle  above  horizon  at  which  TDRS  is  visible.  Units  - Degrees. 
Initial  value  - level  C dependent. 

SCALAR 

table  NAMF:  COT 
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HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

Ik 

Ku-Band  Bias  Correction 
Matrix 

CSMV _J£UBAND_BIAS ^MATRIX 

Bias  Correction  matrix  for  the  Ku-Band  antenna  line-of -sight  vector  from 
Orbiter  Body  Coordinates.  Units  - Hone.  Initial  value  - level  C 
dependent . 

MATRIX(3,3)  1 

15 

X-Second  Delay 

CSMV_KUBAHD_X_SEC_DELAY 

Time  between  issuance  of  a TDRS  Select  Discrete  and  issuance  of  the 
Search-Initiate  Discrete  during  a Ku-Band  antenna  acquisition  sequence. 
Units  - Seconds.  Initial  value  - level  C dependent. 

SCALAR 

1 6 

Site  Visibility  Above 
Horizon 

CSMV_SITE_VIS_ABOVE_HORIZOH 

Angle  above  site's  horizon  at  which  orbiter  is  visible.  Units  - Degrees. 
Initial  Value  - level  C dependent. 

SCALAR 

IT 

X Minute  Times  - 
Hydraulic  System 

CSOVjXT_XMIN_TIME 

Hydraulic  circulation  pump  run  times.  Units  - Minutes.  Initial  value  - 
level  C dependent. 

ARRAY (3) 
SCALAR 

18 

Z Minute  Time . - 
Hydraulic  System 

CS0V_C0T_2KEIJJTIME 

Hydraulic  circulation  pump  start,  delay  time.  Units  - Minutes,  initial 
value  - level  C dependent. 

SCALAR 

19 

Hydraulic  System  Temp- 
erature Low  Limits 

CS0V_C0T_L0LBI_TEMP 

Low  limit  values  against  which  the  hydraulic  systems  input 
temperatures  are  compared  to  determine  when  to  assign  a~  priority 
pump . Units  - Deg  F . Initial  values  - level  C dependent . 

ARRAY(3,l6) 

SCALAR 

20 

Hydraulic  System  Temp- 
erature High  Limits 

CSOV  _COT_HILIM_TEMP 

High  limit  values  against  which  the  hydraulic  systems  input : - 
temperatures  are  compared  to  determine  when  to  turn  off  circulation 
pump.-  Units  - Deg  F.-  Initial  values  - level  C 'dependent. 

ARRAY (3,16) 
SCALAR 

21 

Hydraulic  System  Pressure 
Low  Limits 

CSOV_COT__LOLIM_PRESS 

Low  limit  values  against  which  the  hydraulic  systems  input  pressures 
are  compared  to  determine  whether  the  system's  circulation  pump  is  on. 
Units  - PSIA.  Initial  values  - level  C dependent. 

ARRAY(3) 

SCALAR 

22 

PIL  Max  Translational 
Rate-Coarse 

CRSS  TRAHS_RATE  PYLD  SEL 
COARSE 

An  I-LOADed  array  specifying  the  maximum  coarse  translational  resultant 
EE  rate,  dependent  on  which  payload  is  captured. 

ARRAY (5 ) 
SCALAR. 

23 

P/L  Max  Rotational  Rate- 
Cdarse 

CRSS  ROTE  RATE  PYLD  SEL 
COARSE 

An  I-LOADed  array  specifying  the  maximum  coarse  rotational  resultant 
EE- rate,  dependent  on  which  payload  is  captured. 

ARRAY(5)  i 

SCALAR 

2k 

P/L  Max  Translational 
Rate-Vernier 

CRSSJTRANS_RATE_PYLD__SEL__VERN 

An  I-LOADed  array  specifying  the  maximum  vernier  translational  resultant 
EE  rate,  dependent  on  which  payload  is  captured. 

ARRAY(5) 

SCALAR 

25 

P/L  Max  Rotational  Rate- 
Vernier 

CRSS_ROTE_RATE_PYLD_SEL_VERN 

An  I_L0ADed  array  specifying  the  maximum  vernier  rotational  resultant 
EE  rate,  dependent  on  which  payload  is  captured. 

ARRAY(5) 

SCALAR 

26 

APU  Pressure  Flag 

CSQB_APU_PRES_FLAG 

A flag  used  in  conjunction  with  the  ’'APU  Pressure  Out  Flag"  to  allow  the 
APU  sequence  to  use  in  the  computation  the  APU  Fuel  Tank  Outlet  Pressure 
instead  of  the  APU  Fuel  Tank  Pressure.  Initial  value  - level  C dependent 

AERAT(3) 
BIT (l ) 

27 

APU  Pressure  Out  Flag 

CSQB_APU_PRES_OUT_FLAG 

A flag  used  in  conjunction  with  the  . ,TAPU  Pressure  Flag"  to  allow  the  APU 
sequence  to  use  in  the  computation  the  APU  Fuel  Tank  Outlet  Pressure 
instead  of  the  APU  Fuel  Tank  Pressure,  Initial  value  r-  leyel  C dependent 

ARKAY(3) 
BIT  (l ) 

TABLE  NAME:  m (Confclaj 
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28 

AHJ  Temperature  Out  Flag 

CSQ^J\RJJTEMPJ}UT_FIAG 

A flag  that  allows  the  AHJ  sequence  to  bypass  using  the  APU  Fuel  Tank 
Temperature  but  instead  using  a best  predicted  value.  Initial  value  - 
level  C dependent. 

ARRAY  ( 3 ) ! 
BIT(l) 

29 

Site  Inhibit  Flags 

CSMB_SITE_INH 

Flags  indicating  whether  each  site  is  eligible  for  selection  by  the 
Antenna  Management  sequence.  ON  = site  is  not  eligible.  OFF  = site 
is  eligible.  The  possible  subscript  numbers  and  the  corresponding  sites 
are  given  below. 

ARRAY (16) 
BIT ( 1 ) 

Subscript 

Ground  Site 

1 

Mahe,  Seychelles 

2 

Madrid,  Spain 

3 

Goldstone,  California 

k 

Greenbelt,  Maryland 

5 

Bermuda 

'' 

6 

Merritt  Island,  Florida 

T 

Kauai,  Hawaii 

8 

Guam 

9 

Quito,  Ecuador 

10 

Ascension  Island 

11 

Santiago , Chile 

12 

Orroral , Australia 

13 

New  Smyrna  Beach,  Florida 

ih 

Flight  Research  Center 
California 

15 

. Bangor,  Maine 

1 6 

Spare 

Units-none. 

Inital  value  - level  C dependent 
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30 

Times  of  TDKS's 
Ascending  Node  Crossings 

CSMV_TDRS_TIME_ASC_NODE 

Greenwich  Mean  Time  of  ascending  node  crossing  for  West  TDRS  (subscript 
2}  and  East  TDRS  Csubscript  2).  Units  - Seconds.  Initial  value 
(31,500,000,  22,3^5,6781.- 

ARRAY(2) 

SCALAR 

DOUBLE 

31 

TDRS’s  position  Vector 
Magnitudes 

C SMV _TDRS_POS_MAG 

Magnitude  of  position  yector  for  West  TDRS  (subscript  l)  and  East  TDRS 
Csubscript  2l.  Units  - Feet.  Initial  value  - (138,776,000, 
138,776,000}. 

ARRAY(2) 

SCALAR 

DOUBLE 

TABLE  NAME: 
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A. 2. 12. 2 Constant  IP's  Table  (TM  COT)  Compool:  CSS_TM_C0T 

The  Constant  ID's  Table  contains  parameter  ID's  needed  by  Table  Maintenance 
to  update  the  values  in  the  COT.  These  parameter  ID's  are  divided  in  subsections 
corresponding  to  the  sections  into  which  the  COT  is  divided.  The  parameter  ID's 
also  are  defined  similarly  to  the  corresponding  values  to  ensure  that  each  param- 
eter ID  is  the  same  relative  position  as  its  value.  Table  Maintenance  overlays 
the  parameter  ID's  in  the  same  way  as  the  values  to  allow  an  indexed  search  for 
the  input  ID. 
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Helium  Mass  Tank  ID's 

APU  Temperature  Constant  ID ' s 

Power  Level  1 ID 

Power  Level  2 ID 

Hydraulic  System  GN2  Quantity 

Y Minute  Time  ID  - Fuel  Cell  Purge 

X Time  ID  - Standby  H20  Coolant 

Y Time  ID  - Standby  H20  Coolant 

Attitude  Compensation  Delay  Time  ID 

Inclinations  of  TDRS's  Orbital  Planes  ID's 

Longitudes  of  TDRS's  Ascending  Nodes  ID's 

Antenna  Management  Site  l6  Vector 

TDRS  Visibility  Above  Horizon  ID 

Ku-Band  Bias  Correction  Matrix  ID's 

X-Second  Delay  ID 

Site  Visibility  Above  Horizon  ID 

X Minute  Time  ID's  - Hydraulic  System 

Z Minute  Time  ID  - Hydraulic  System 

Hydraulic  System  Temperature  Low  Limits  ID's 

Hydraulic  System  Temperature  High  Limits  ID's 

Hydraulic  System  Pressure  Low  Limits  ID's 

P/L  Max  Translational  Rate  - Coarse  ID's  (RMS) 

P/L  Max  Rotational  Rate  - Coarse  ID’s  (RMS) 

P/L  Max  Translational-  Rate  - Vernier  ID's  (RMS) 

P/L  Max  Rotational  Rate  - Vernier  ID's  (RMS) 

APU  Pressure  Flag  ID's 

APU  Pressure  Out  Flag  ID's 

APU  Temperature  Out  Flag  ID's 

Site  Inhibit  Flags  ID's 

(none  currently  defined) 

Times  of  TDRS's  Ascending  Node  Crossings  ID's 

TDRS's  Position  Vector  Magnitudes  ID's 

Figure  A. 2. 12. 2-1.  Constant  ID's  Table  (TM  COT) 
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Scalar  Section 


Discrete  Section 

Integer  Section 

Double  Scalar 
Section 
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DESCRIPTION 

ATTRIBUTES 

The  entries  in  this  table  are  INTEGER  DOUBLE  parameter  ID's  which 
correspond  to  the  entries  in  the  Constant  Values  Table.  The  ID’s 
are  listed  below. 

1. 

Helium  Mass  Tank  ID’s 

92202L , 922026 ,922028 

2. 

APU  Temperature  Constant 
ID’s 

9221^0 , 9222L0 ,92231*0 

3. 

Power  Level  1 ID 

920630 

j 

1*. 

Power  Level  2 ID 

920631 

5- 

Hydraulic  System  GN2 
Quantity  ID’s 

920650 ,920651,920652 

- 

6. 

Y Minute  Time  ID  - Fuel 
Cell  Purge 

920635 

7. 

X Time  ID  - Standby  H20 
Coolant 

9206L0 

8. 

Y Time  ID  - Standby  H2C 
Coolant 

9206L1 

9- 

Attitude  Compensation 
Delay  Time  ID 

921013 

10. 

Inclinations  of  TDRS  * s 
Orbital  Planes  ID’s 

921025,  921017 

11. 

Longitudes  of  TDRS’s 
Ascending  Nodes  ID’s 

921023,  921015 

12. 

Antenna  Management  Site 
1 6 Vector  ID 

985061,  985062,  985063 

13. 

TDRS  Visibility  Above 
Horizon  ID 

Ik. 

Ku-Band  Bias  Correction 
Matrix  ID's 

921031* , 921035, 921036, 92101*0, 92101*1, 92101*2, 

92101*5,  92101*6,  9210L7 

15. 

X-Second  Delay  ID 

921010 

1 6. 

Site  Visibility  Above 
Horizon  ID 

921005 

17. 

X Minute  Time  ID’s  - 
Hydraulic  System 

92171*1*,  9217L5,  92171*6 

18. 

Z Minute  Time  ID- 
Hydraulic  System 

921676 

TABLE  NAME:  ™ C0T Page  1 of  1 
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19. 

Hydraulic  System  Tem- 
perature Low  Limits  ID’s 

9217 00,921702, 921704 , 921706 ,921708 , 921710 , 921712 , 921714 , 921718 , 
921720 , 921722 , 921724 , 921728 ,921730,921736,921738, 921800 , 921302 , 
22l8oU  ,.9218106, 921812, 921814,  921816, 921818, 921820,921822, 921830, 
■921832,  t,  0,  0 , 0 , 921900,921902,921901,921906,921912, 

921911,921916,921918,921920,921922,921928,921930,  0,0, 

0,0 

20. 

Hydraulic  System  Tem- 
perature High  Limits 
ID’s 

921701,921703,921705,921707,921709,921711,921713,921715 ,921719 , 
921721 , 921723 , 921725 ,921729,921731, 921737 , 921739 , 921801 , 921303 , 
92l805,92l807,92l8l3,9218l5,92l8l7,92l8l9,92l821,92l823,92l331, 
921833,  0 ,0  , 0,0  , 921901,921903,921905,921907,921913, 

921915,921917,921919,921921,921923,921929,921931,  0 ,0 

0 ,0 

21. 

Hydraulic  System 
Pressure  Low  Limits  ID’s 

921742 , 921842 ,921982 

22. 

P/L  Max  Translational 
Rate-Coarse  ID’s 

not  currently  defined 

23. 

P/L  Max  Rotational  Rate- 
Coarse  ID’s 

not  currently  defined 

24. 

P/L  Max  Translational 
Rate-Vernier  ID's 

not  currently  defined 

25. 

P/L  Max  Rotational  Rate- 
Coarse  ID’s 

not  currently  defined 

26. 

APU  Pressure  Flag  ID's 

922150*922250,922350 

27. 

APU  Pressure  Out  Flag 
ID's 

922152,922252,922352 

28. 

APU  Temperature  Out 
Flag  ID's 

922160 , 922260 ,922360 

29. 

Site  Inhibit  Flag  ID's 

920976,920977,920978,920979,920980 ,920981 ,900982 ,920983 ,920984 , 
920985 , 920986 , 920987, 920988 , 920989 , 920990 , 920991 

3°. 

Times  of  TDRS's 
Ascending  Node  Crossings 
ID's 

921027,  921020 

31. 

TDRS's  Position  Vector 
Magnitude  ID's 

921003,  921001 

TABLE  NAME.  ™ "ST Page  2 of  2 
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A. 2.13  Scaling  Cross-Reference  Table  (SXT)  Compool:  CSA_SXT  (Basic) 

~ " ~~  CSS_SXT  (SP  Processes) 

The  Scaling  Cross-Reference  Table  (SXT)  contains  information  required  by 
Analog  Scaling  to  scale  EU  parameters  (designated  analog  parameters  converted  to 
EU  for  SM  processing).  A unique  SXT  exists  for  Basic  Data  Acquisition  and  SP 
Data  Acquisition.  The  Basic  Data  Acquisition  SXT  is  mission  dependent  and 
therefore  build  by  the  SM  offline  preprocessor.  The  Special  Processes  Data 
Acquisition  is  not  mission  dependent  and  is  hand  generated.  When  called.  Analog 
Scaling  is  passed  an  address  pointer  into  an  SXT  and  the  number  of  parameters  to 
be  scaled.  Parameters  in  the  Basic  SM  Data  Acquisition  SXT  which  have  dual 
limit  sets  specified  will  have  two  SXT  entries  defined  so  that  each  of  these 
parameters  will  have  its  scaled  value  placed  in  two  contiguous  locations  in  the 
PPB. 


Table  Organization 


10/16/79 
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Header 


Cycle  1 
Analog 
Entries 


Cycle  N 

Analog 

Entries 


Figure  A.2.13-1. Scaling  Cross-Reference  Table  (SXT) 
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TABLE  ENTRY  CONTENTS 


ITEM 


Typical  SXT  Entry 

Pointer  to  Analog  Input 
Value 

Pointer  to  E.U.  Output 
Location 

Pointer  to  Coefficients 


Pointer  to  Status  Word 
SXT  Header 

§ of  Entries  in  Section 
Pointer  to  Section 


HAL/S  NAME 


CSAS  SXT  ANA  VAL 


CSAS  SXT  EU  VAL 


CSAS  SXT  SAT  PTR 


CSAS  SXT  STATUS 


C SAS_SXT_NUM_ENTHIES 
CSAS  SXT  INDEX 


DESCRIPTION 


Address  of  value  to  be  scaled.  Initial  Value  - Level  C Dependent 


The  scaled  E.U.  value  is  placed  at  this  location. 

Initial  Value  - Level  C Dependent 

Points  to  the  position  in  the  scaling  table  where  the  coefficients 
needed  to  convert  this  PCM  to  engineering  units  can  be  found. 

Initial  Value  - Level  C Dependent 

Status  of  the  current  value  including  the  I/O  validity,  off scale 
high,  and  off scale  low  indicators.  Initial  Value  - Level  C Dependent 


Number  of  analog  entries  in  section.  Initial  Value  - Level  C Dependent 

Relative  location  of  first  entry  for  the  section. 

Initial  Value  - Level  C Dependent 


ATTRIBUTES 


NAME 

INTEGER 

NAME 

SCALAR 

NAME 

SCALAR 

NAME 

bit(i6) 


INTEGER 

INTEGER 


> H 

fo  a 

ti 
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A. 2.lk  Subsystem  Configuration  Management  List  (SGML)  Compool:  CSC_XX_SCML* 

The  Subsystem  Configuration  Management  list  provides  the  information  required 
by  the  SCM  process  to  compare  specified  analog,  E.U. , and  discrete  parameters  with 
predefined  configurations.  This  information  includes  parameter  ID,  limit  values, 
value  or  pointer  to  value  to  be  compared,  pointers  to  text  for  discrepancy  message 
and  switch  position  for  discretes. 


*XX  -List  Number 


10/16/79 
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Header 


Discrete 

Section 


3-Pos 

Section 


E.U. 

Section 


Figure  A.2.14-1.  Subsystem  Configuration  Management  (SCML) 
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if 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

SCML  Header 

1 

List  ID 

CSCS  LIST  ID 

Unique  ID  used  to  identify  each  list.  Initial  Value  — Level  C Dependent 

IHTEGER 

2 

Humber  of  Discretes 
Entries 

CS  CS J3UMJDISC 

Total  number  of  discrete  entries.  Initial  Value  - Level  C Dependent 

IHTEGER 

3 

Humber  of  3^P0S  Entries 

CSCS_UUM_3P0S 

Total  number  of  3-P0S  entries.  Initial  Value  - Level  C Dependent 

IHTEGER 

U 

Humber  of  E.U.  Entries 

CSCSJJUM_EU 

Total  number  of  E.U.  entries.  Initial  Value  - Level  C Dependent 

IHTEGER 

Discrete  Section 

1 

Parm  ID 

CSCS_DISC_PARMID 

Seven  character  parameter  ID  reduced  to  an  integer.  Initial  Value  - 
Level  C Dependent 

Bit  {2k) 

2 

3 

Value 

Should  Be  State 

CSCS _DIS C_PARVAL 
CSCS_DISC_STATE 

Address  pointer  to  the  value  location.  Initial  Value  - Level  C Dependent 

Discrete  state  to  be  compared  against  parameter  value.  Initial  Value  - 
Level  C Dependent 

HAME 
BIT  (2h) 

BIT  (1) 

i* 

t*s  to  Discrepancy  Text 

CSCS_DI3C_TXTl-5 

Five  text  location  in  the  SCMT  used  to  build  the  discrepancy  message. 
Initial  Value  - Level  C Dependent 

BIT  (8)  's 

5 

Parameter  I/O  Status 

CSCS_DISC_STATUS 

Parameter  status  associated  with  corresponding  parameter  value.  Initial 
Value  - 0 . 

HAME 
BIT  (l6) 

6 

tSwitch  Position  Text 
for  Discrete  of  0 

CSCS_DISC_SW0 

Location  in.  SCMT  of  switch  position  text  for  discrete  of  0.  Initial 
Value  - Level  C Dependent 

BIT  (8) 

7 

t Switch  Position  Text 
for  Discrete  of  1 

CSCS_DISC_SW1 

Location  in  SCMT  of  switch  position  text  for  discrete  of  1.  Initial 
Value  - Level  C Dependent 

BIT  (8) 

8 

BIT  HO. 

CSCS_DISCJ3ITH0 

BIT  Position  in  parent 

Initial  Value  - Level  C Dependent 

BIT  (5) 

E.U.  Section 

1 

Parm  ID 

CSCS_EU_PARMID 

Seven  character  parameter  ID  reduced  to  an  integer.  Initial  Value  - 
Level  C Dependent 

BIT  {2k) 

2 

Value 

CSCS_EU_VALUE 

Pointer  to  the  location  of  the  parameter  value.  Initial  Value  - Level  C . 
Dependent 

HAME 

SCALAR 

3 

Limits 

CSCS  EU  HI  LIM 
CSCS_EU_L0W_LIM 

Upper  and  lower  limits  to  be  compared  against  parameter  value. 
Initial  Value  - Level  C Dependent 

SCALAR 

SCALAR 

It 

ts  to  Discrepancy  Text 

CSCS_EU_TXTl-5 

Text  locations  in  the  SCMT  used  to  build  the  discrepancy  message. 
Initial  Value  - Level  C Dependent 

BIT  (8)'s 

5 

Parameter  I/O  Status 

CSC  S_EU_STATUS 

Parameter  status  associated  with  corresponding  parameter  value. 
Initial  Value  - 0 

HAME 
BIT  (16) 

TABLE  NAMF:  SCML Pa8e  1 of  2 
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HAL/S  NAME 


ATTRIBUTES 


3-POS  Section 


1 I Parm  A ID 


2 Param  B ID 


3 Value  A 


b Value  B 


CSCS  3P0S  PARMIDA 


CSCS  3P0S  PAEMIDB 


CSCS  3P0S  PARVALA 


CSCS  3P0S  PARVALB 


Seven  character  parmeter  A ID  reduced  to  an  integer.  Initial  Value  - BIT  ( 2b ) 

Level  C Dependent 

Seven  character  parameter  B ID  reduced  to  an  integer.  Initial  Value  - BIT  (2*0 
Level  C Dependent 

Pointer  to  the  location  of  value  for  A.  Initial  Value  - Level  C Dependent  NAME 

BIT  (2*0 

Pointer  to  the  location  of  value  for  B.  Initial  Value  - Level  C Dependent  NAME 

BIT  (2*0 


5 A BIT  NO 

6 B BIT  NO 


CSCS  3P0S  BITNOA 


CSCS  3P0S  BITNOB 


BIT  position  in  parent.  Initial  Value  - Level  C Dependent 
BIT  position  in  parent.  Initial  value  - Level  C Dependent 


BIT  (5) 
BIT  (5) 


T A Should  Be  STATE 


8 B Should  Be  STATE 


CSCS  3P0S  STATEA 


CSCS  3P0S  STATEB 


t’s  To  Discrepancy  Text  I CSCS_3P0S_TXTl-5 


10  I PAEM  A I/O  STATUS  CSCS  3P0S  STATUSA 


Discrete  State  to  "be  compared  against  value.  Initial  Value  - Level  C BIT  (l) 
Dependent 

Discrete  State  to  be  compared • against  value.  Initial  Value  - Level  C BIT  (l) 
Dependent 

5 Text  locations  in  SCMT  used  to  build  discrepancy  .message.  Initial  BIT  (8)'s 

Value  - Level  C Dependent 

Parameter  status  associated  with  corresponding  parameter  value.  Initial  NAME 

Value  - 0 BIT  (l6) 


11  j PARM  B I/O  STATUS  CSCS  3P0S  STATUSB 


12  t Switch  POS  text  for  | CSCS_3P0S_SWA0B0 

discrete  of  A=0  and  B=0 

13  t Switch  Position  text  CSCS_3P0S_SWA0B1 

for  discretes  A-0  and  B=1 

lit  tSwitch  Position  text  CSCS_3POS_SWA1BO 

for  discretes  A=1  and  B=0 


Parameter  status  associated  with  corresponding  parameter  value.  Initial  NAME 

Value  - 0 BIT  (l6) 

Location  in  SCMT  of  switch  position  text  for  discretes  of  A=0,  B=0,  BIT  (8) 

Initial  Value  - Level  C Dependent 

Location  in  SCMT' of  Switch  position  text  for  discretes  of  A-0  and  B=l.  BIT  (8) 
Initial  Value  - Level  C Dependent 

Location  in  SCMT  of  Switch  position  text  for  discretes  of  A=1  and  B=0.  BIT  (8) 
Initial  Value  - Level  C Dependent 


TABLE  NAME 


. SCML  (cont'd) 
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A. 2. 15-  SCM  Text  Dictionary  (SCMT)  Compool:  CSC_SCMT 

The  SCM  Text  Dictionary  table  contains  the  text  information  required  to  cou 
struct  the  SCM  Display  Discrepancy  Messages  and  the  desired  state  text  messages. 
Each  element  of  the  table  is  a four  (4)  character  text  field. 


Table  Organization 


Entry  1 

Entry  2 

Entry  3 

— >■ 

14  Character  Text  Message 

/ 

t 

Entry  INI 

Figure  A.2.15-1.SCM  Text  Dictionary  (SCMT) 
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TABLE  ENTRY  CONTENTS 


HAL/S  NAME 


ATTRIBUTES 


Either : 

i.  a 


A minor  field  portion  of  SCM  text  discrepancy  messages  - 
(each  SCM  message  is  made  up  of  5 minor  fields).  Initial 
Value  - Level  C Dependent 

A desired  state  text  message 
Initial  value  - Level  C Dependent 


TABLE  NAME 
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A . 2 . l6  Special  Processes  Output  Buffer  (SPOB)  Compool : CSS_SPOB 

The  Special  Processes  Output  Buffer  (SPOB)  is  the  collection  and  storage  area 
for  all  special  processes  data  that  is  to  be  output  to  payload  MDMs.  Discrete 
indicators  used  to  annunciate  error  conditions  from  the  Special  Processes  and 
parents  used  to  merge  output  commands  for  downlist  are  also  in  this  buffer.  The 
SPOB  format  is  rigid  and  does  not  change  from  mission  to  mission.  All  data 
contained  in  the  SPOB  is  available  for  Downlist.  The  SPOB  contains  four  sections: 

1.  Payload  Bay  Door  output  section,  2.  Cyclic  output  section,  3.  Downlist  Merge 
Section  and.  U.  Annunciation  section. 

Sections  1 and  2 contain  one  or  more  of  the  following: 

1.  Analog  PCM  count  parameters  from  the  Antenna  Management,  the  APU  Fuel 
Quantity  and  the  Hydraulic  Water  Boiler  Quantity  special  processes. 

2.  Reset  and  Set  masks  for  discrete  outputs  associated  with  the  following 

special  processes:  Antenna  Management,  Fuel  Cell  Purge,  Hydraulic 

Fluid  on-Orbit  Temperature  Control,  Standby  Water  Coolant  Loop  Temp- 
erature Control  and  Payload  Bay  Doors.  These  special  processes  set 

up  the  Set  masks  and  SP  Data  Out  sets  up  the  Reset  masks  and  causes 
both  masks  to  be  output. 

3.  Applicable  bit  masks  associated  with  each  Set  mask  that  tells  which 
bits  are  to  be  output.  These  2 masks  are  used  in  the  creation  of  the 
Reset  masks. 

The  Downlist  Merge  section  contains  a parent  for  each  output  parent  that  is 
common  to  both  PBD  and  non-PBD  special  processes.  These  output  parents  are 
merged  into  the  Downlist  parent  for  downlist  only  and  are  not  used  by  any  other 
routine. 

The  Annunciation  section  contains  current  annunciation  indicators  that  are  set 
(and  reset)  by  various  special  processes  that  require  annunciation  outputs  for 
specific  error  conditions . Each  indicator  also  has  a previous  annunciation 
indicator  associated  with  it.  The  previous  annunciation  indicator  is  used  by 
Special  Processes  Data  Out  to  compare  to  the  current  indicator  to  determine  if 
there  is  a change  in  status  that  needs  annunciation.  There  is  also  a table  of 
FMPT  entries  needed  to  issue  the  annunciation  Macro. 


The  SP  Data  Out  function  does  not  clear  the  buffer  after  an  output  operation. 

This  means  SPOB  integrity  is  the  responsibility  of  the  associated  special  processes. 
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— 

Payload  Bay  Door  Output  Section 

— 

5 ^ 

Contains:  Set,  Reset,  And  Applicable 
Bit  Masks 

— 

Cyclic  Output  Section 

— 

5 • 

Contains:  (1)  Analog  PCM  Count  Parms 
(2)  Set,  Reset,  And  Applicable  Bit  Masks 

jj ; 

— 

Downlist  Masks 

— 

Current  Annunciation  Indicators 

Previous  Annunciation  Indicators 

FMPT  Pointer  Table  Entries 

Figure  A.2.16-1.  Special  Processes  Output  Buffer  (SPOB) 


TABLE  ENTRY  CONTENTS 


# 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

1 

Analog  Output  Parameters 

Analog  PCM  Count  Parameters  from  the  APU  Fuel  Quantity,  Antenna 
management,  and  Hydraulic  Water  Boiler  Quantity  special  process. 

Bit  (16) 

2 

Reset  Masks 

Reset  masks  for  the  following  special  processes: 

Bit  (16) 

o Fuel  Cell  Purge 

o Hydraulic  Fluid  On-Orbit  Temperature  Control 

o Standby  Water  Coolant  Loop  Temperature  Control 

o Payload  Bay  Doors 

o Antenna  Management 

Bit  on=turn  off  bit  in  output  location 

3 

Set  Masks 

Set  masks  for  the  special  processes  listed  above. 
Bit  on=turn  on  bit  in  output  location 

Bit  (16) 

It 

Applicable  bit  masks 

Used  to  determine  which  bits  in  masks  are  to  be  output. 
Bit  on=applicable 

Bit  (16) 

5 

Current  annunciation 
indicator  parent 

CSSB_CUR _AXTN 

Discrete  indicators  set  when  annunciation  of  specific  error 
conditions  is  requested  by  the  following  Special  Processes: 

Bit  (16) 

o Fuel  Cell  Purge 
'o  Payload  Bay  Doors 

6 

Previous  annunciation 
indicator  parent 

CSSBJ?REV_AM 

Image  of  previous  cycle 1 s current  annunciation  indicator  parent . 
Used  to. determine  if  indicator,  has  just  changed. 

Bit  (16) 

7 

FMPT  Pointer 

CSSVjymJH_PNTR 

Pointers  to  FMPT  Entry  to  annunciate 

Integer 

8 

Downlist  Mask 

AND  of  discrete  parent  outputs  common  to  both  PBD  and  other  processes 

Bit  (16) 
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A. 2. 17  Special  Processes  Input  Buffer  (SPINB)  Compool:  CSS_SPINB 

All  data  acquired  by  Special  Processes  Data  Acquisition  is  read  into  the 
Special  Processes  Input  Buffer  (SPINB).  The  SPINB  consists  of  three  sections: 

1. -  A PMU/PLMDM  data  section  consisting  of  (l)  the  I/O  operation  status 

associated  with  each  Dart  entry  (for  PMU  data)  or  BCE  Element  (for 
PLMDM  data)  (2)  the  acquired  parameters. 

2.  A parameter  status  section  (lOB)  consisting  of  a status  associated  with 
each  parameter  (set  by  General  acquisition). 

3.  A user  section  used  for  storage  of  parameters  that  have  been  scaled 
or  for  which  the  last  value  with  valid  I/O  status  is  to  be  saved,  by 
the  individual  Special  Processes. 

A Transaction  Status  Word  preceeds  the  input  buffer  for  FCOS  use. 

All  data  in  sections  1 and  2 are  named  using  the  following  naming  conventions 

1.  Data  section  CSSV_SPINB_XXXX  where  XXXX=D  + input  address  for  all 
discretes  or  XXXX  = parmid  for  all  analogs . 

2.  Parameters  status  section  CSSV  INSTAT  XXXX  where  XXXX  = same  as  above. 
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Read  Request  1 
Read  Request  2 

Read  Request  n 


| Transaction  Status  Word  , 

10  Oper.  Status 

Parameters 

10  Oper.  Status 

Parameters 

£ 

1 

r 

t 

10  Oper.  Status 

Parameters  | 

Parm.  Status 

Parm.  Status 

Parm.  Status 

Parm.  Status 

Parm.  Status 

Parm.  Status. 

Parm.  Status 

Parm.  Status 

| Scaled  Value 

Scaled  Value 

Scaled  Value  | 

r 

* 

| Scaled  Value 

Scaled  Value 

Scaled  Value  | 

JL 

X 

T 

T 

| Saved  Value 

Saved  Value 

Saved  Value 

Data  Section 


Parameter  Status  Section 
(IOB) 


: User  Section 


Figure  A.2.17-1.  Special  Processes  Input  Buffer  (SPINB) 
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A. 2.l8  Pi splay /Downlist  Table  (DDT)  Compool:  CSS_DDT 

The  Display/Downlist  Table  (DDT)  contains  parameters  that  are  for  display  only 
or  parameters  that  are  to  be  downlist ed. 


APU  Fuel  Quantity  Variables 


Fuel  Cell  Computation  Variables 


Hydraulic  Water  Boiler  Quantity  Variables 
O2N2  Quantity  Variables 
H2O  Pump  Delta  Pressure  Variables 
Recorder  Tape  Position  Variables 
Antenna  Management  Variables 


Figure  A.2.18-1.  Display/Downlist  Table  (DDT) 


TABLE  ENTRY  CONTENTS 


# 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

1 

APU  fuel  quantity  array 

CSQV_APU_FUEL_DISP 

Array  containing  the  percent  remaining  of  fuel  for  each  APU  fuel  tank. 
Initial  Value  - (0,0,0). 

ARRAY  (3) 
SCALAR 

2 

APU  fuel  quantity  status 
array 

CSQ3 _APU_FUEL_STAT 

Array  containing  output  status  for  the  fuel  quantity  of  each  fuel  tank. 
Initial  Value  - (EEX'UOOO',  HEX'ltOOO',  HEX'ltOOO'). 

ARRAY  (3) 
BIT  (16)  ■ 

3 

Total  fuel  cell  current 

CSFV_TOTAL_FC_CURRENT 

The  total  current  from  all  the  three  fuel  cells  in  amps. 
Initial  Value  - 0. 

SCALAR 

It 

Total  fuel  cell  current 
status 

CSFB_TOTAL_FC_CURRENT_STATUS 

The  output  status  for  the  total  fuel  cell  current.  Initial  Value  - 

hex* Looo*. 

BIT  (l6) 

5 

Total  fuel  cell  power 

CSFV_T0TAL_FC_P0WER 

The  total  power  for  all  three  fuel  cells  in  kilowatts.  Initial  Value  - 0 

SCALAR 

6 

Total  fuel  cell  power 
status 

CSFB_TOTAL_FC_POWER_STATUS 

The  output  status  for  the  total  fuel  cell  power.  Initial  Value  - 
HEX'ltOOO'. 

7 

Precondition  discrete 
arrays 

CSFB  FC  PRECON- 1 
CSFB  FC  PREC0N-2 
CSFB_FC_PREC0N-3 

Arrays  containing  the  three  precondition  settings  for  each  of  three 
fuel  cell  power  levels.  Initial  Value  - (HEX' 0000’,  HEX' 0000' , 
HEX* 0000* ) . 

ARRAY  (3) 
BIT  (16) 

8 

Precondition  discrete 
status  array 

CSFB_FC_PRECON_STAT 

Array  containing  output  status  for  the  precondition  settings  for 

each  fuel  cell.  Initial  Value  - (HEX'ltOOO',  HEX'ltOOOO’,  HEX'ltOOO'). 

ARRAY  (3) 
BIT  (16) 

9 

Water  "boiler  quantity 

CSHV_QUANT_CRT 

Water  boiler  quantity  remaining  in  each  of  3 water  boiler  tanks. 
Initial  Value  - ( 0,0,0). 

ARRAY  (3) 
SCALAR 

10 

Water  Boiler  quantity 
status 

DSHB_QUANT_OUT_STAT 

Array  containing  output  status  for  the  water  boiler  quantity  remaining. 
Initial  Value  - (HEX'ltOOO',  HEX'ltOOO',  HEX'ltOOO'). 

ARRAY  (3) 
BIT  (16) 

11 

Emergency  02  quantity 
status 

CSNB_02_QTY_STATUS 

Status  of  quantity  of  02  remaining.  Initial  Value  - HEX T ^000*. 

BIT  (16) 

12 

Emergency  02  quantity 

CSNV_02^QTY_VALUE 

Quantity  of  02  remaining  in  pounds . Output  by  02/N2  computation. 
Initial  Value  - 0. 

SCALAR 

13 

N2  quantity  output  values 

CSNV_N2_QTY 

Array  of  output  values  obtained  as  a result  of  performing  the  N2 
quantity  computation.  Initial  Value  - (0,0). 

ARRAY  (2) 

Ik 

N2  quantity  output  status 

CSNB_N2_QTY_STAT 

Array  of  output  status  obtained  as  a result  of  performing  (or  attempting 
to  perform)  the  N2  quantity  computation.  Initial  Value  - 
(HEX'ltOOO’,  HEX'ltOOO'). 

ARRAY  (2) 
BIT  (16) 

15 

LOOP  1 pump  delta 
pressure 

CSWV_DELTA_PRESSi: 

Set  by  pump  delta  pressure  process.  Indicates  difference  in  outlet 
and  inlet  pressures  of  water  coolant  loop  1 pump. 

Initial  Value  - 0. 

SCALAR 

16 

LOOP  2 pump  delta 
pressure 

CSWV_DELTA_PRESS2 

Set  by  pump  delta  pressure  process.  Indicates  difference  in  outlet 
and  inlet  pressures  of  water  coolant  loop  2 pump.  Initial 
Initial  Value  - 0. 

SCALAR 
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HAL/S  NAME 


TABLE  ENTRY  CONTENTS 


DESCRIPTION 


ATTRIBUTES! 


Set  by  pump  delta  pressure  process  for  display.  Indicates  status  BIT  (l 6) 

of  loop  1 pump  delta  pressure.  Initial  Value  - HEX’UOOO'. 

Set  by  pump  delta  pressure  process  for  display.  Indicates  status  of  BIT  (l6) 

loop  2 pump  delta  pressure.  Initial  Value  - HEX’LOOO'. 

Set  by  Recorder  tape  position  to  indicate  the  amount  of  tape  remaining  ARRAY  (3) 

for  each  of  three  tapes.  Initial  Value  - ( 0,0,0).  INTEGER 

Output  status  for  each  of  the  three  recorder  tape  positions.  ARRAY  (3) 

Initial  Value  - (HEX’LOOO’,  HEX’  1+000',  HEX’UOOO').  BIT  (l6) 

Line-of-Sight  Roll  Angles  to  TOPS’ s - Degrees  converted  to  raster  ARRAY  (2) 

units  required  to  drive  dynamic  symbols  on  the  Antenna  Management  SCALAR 

Display.  Includes  Line-of-Sight  Roll  Angle  to  West  TDRS-Rasters 
(subscript  l)  and  Line-of r-Sight  Roll  Angle  to  East  TDRS-Raster 
(subscript  2).  Units  - Rasters.  Initial  Value  - (0,0). 

Line-of-Sight  Pitch  Angles  to  TDRS’s  - Degrees  converted  to  raster  ARRAY  (2) 

units  required  to  drive  dynamic  symbols  on  the  Antenna  Management  SCALAR 
Display.  Includes  Line-of-Sight  Pitch  Angle  to  West  TDRS  (subscript 
l)  and  Line-of-Signt  Pitch  Angle  to  East  TDRS  (subscript  2). 

Units  - Rasters.  Initial  Value  - (0,0). 


TDRS  position  vectors  in  Greenwich  True  of  Date  Coordinates  System. 
Includes  West  TDRS  Position  Vector  (array  subscript  l)  and  East 
TDRS  Position  Vector  (array  subscript  2).  Units  - Feet. 

Initial  Value  - 0 0 

0 0 . 

0 0 


DBS’s  are  in  view. 


ications  of  whether  the  TDRS’s  are  in  view.  ON—  TDRS  in  view. 
0FF=  TDRS  not  in  view.  Includes  West  TDRS  In  View  Indicator 
(subscript  1)  and  East  TDRS  In  View  Indicator  (subscript  2). 
Units  - None.  Initial  Value  - (OFF, OFF). 


ARRAY  (2) 
VECTOR  (3) 


Roll  look  angles  to  TDRS's  from  Orbit er-Z-body  axis  measured  ARRAY  (2) 

positively  around  the  -X-axis.  Includes  Line-of-Sight  Roll  Angle  SCALAR 
to  West  TDRS  (subscript  l)  and  Line-of-Sight  Roll  Angle  to  East 
TDRS  (subscript  2).  Units-Degree . Initial  Value  - (0,0). 

Pitch  look  angles  to  TDRS’s  from  Orbiter-Y-axis . Includes  Line-of-Sight  ARRAY  (2) 
Pitch  Angle  to  West  TDRS  (subscript  1)  and  Line-of-Sigth  Pitch  Angle  SCALAR 
to  East  TDRS  (subscript  2).  Units -Degrees.  Initial  Value  - (0,0). 


TDRS  selected  for  the  Ku-Band  antenna  based  on  Ku-Band  TDRS  Select  INTEGER 

Item  and  TDRS  In  View  Indicators  ( l=West , 2=East,  0=None). 

Units  - None.  Initial  Value  - 0. 
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# 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

28 

Range  to  GNC  Target 

CSMV_KUBAm_EAHGE 

Estimate  of  GNC  target  radar  range,  Units-Feet,  Initial  Value  ^ 0. 

SCALAR 

29 

Ku-Band  Roll  Look.  Angle 
to  Target 

CSMV_KUBAND_ROLL 

Roll  look  angle  to  Ku-Band  target  (TDRS  or  GNC  target)  measured  from 
the  -Z-axis  positively  around  the  -X-axis  in  antenna  coordinates. 
Units-Degrees . Initial  Value  - 0. 

SCALAR 

30 

Ku-Band  Pitch  Look  Angle 
to  Target 

CSMVJCUBANDJPTCH 

Pitch  look  angle  to  Ku-Band  target  (TDRS  or  GNC  target)  measured  from 
the  -Z-axls  positively  around  the  -Y-axis  in  antenna  coordinates. 
Units-Degrees.  Initial  Value  - 0. 

SCALAR 

31 

TDRS  Selected  for  S-Band 

CSMV_SBAND_TDRS_SELECTED 

TDRS  selected  for  the  S-Band  antennas  Based  on  S-Band  TDRS  Select  Item 
ana  RDRS  In  View  Indicators  (l=West,  2=East,0=None)  Unit-None. 
Initial  Value  - 0. 

INTEGER 

32 

S-Band  Quad  Selected 

CSMV_SBAND_QUAD_SELECTED 

S-Ban'd  Quad  antenna  selected  at  the  RF  switches  (l=Upper  Right, 
2= Lower  Right,  3=Lower  Left,  k=  Upper  Left).  Units-None. 
Initial  Value  - 1. 

INTEGER 

33 

S-Band  Quad  Selected 
Status 

CSMV  SBAND  QUAD  SELECTED 
STATUS 

Status  of  S-Band  Quad  Selected  Indicator.  Units-None. 
Initial  Value  - HEX’40001  (invalid  1/0). 

BIT  (l6) 

3^ 

S-Band  Hemi  Selected 

CSMV_SBAHD_HEMI  SELECTED 

S-Band  Hemi  antenna  selected  at  the  RF  switches  (l=Upper,  2=Lower). 
Units-None,  Initial  Value  - 1. 

INTEGER 

35 

S-Band  Hemi  Selected 
Status 

CSMV  SBAND  HEMI  SELECTED 
STATUS 

Status  of  S— Band  Hemi  Selected  Indicator.  Units-None. 
Initial  Value  - HEX  ’4000*  (invalid  1/0). 

BIT  (16) 

36 

Current  Ground  Site 

CSMV_CURREI^_GROUfrD_S  I TE 

Ground  site  currently  selected  Based  on  S-Band  Site  Select  Item, 
Site  Inhibit  Flags,  and  Site  Vectors.  Possible  values  and 
corresponding  sites  are  given  Below. 

INTEGER 

Value  Ground  Site 

0 None 

1 Mahe,  Seychelles 

2 Madrid , Spain 

3 Goldstone,  California 

4 Greehbelt , Maryland 

5 Bermuda 

6 Merritt  Island,  Florida 

7 Kauai,  Hawaii 

8 Guam 

9 Quito,  Ecuador 

10  Ascension  Island 

11  Santiago,  Chile 

12  Orroral,  Australia 

13  New  Smyrna  Beach,  Florida 

14  Flight  Research  Center  California-Buckhorn 

15  Bangor,  Maine 

16  . Spare 

Units-none.  Initial  Value  - 0. 
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ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

37 

Line-of-Sight  Roll  Angle 
to  Current  Site-Degrees 

CSMV_S  ITE_L0S_R0LL_DEG 

Roll  look  angle  to  current  site  from  Orhiter  -Z-body  axis  measured 

positively  around  the  -X-axis.  Units-Degrees . Initial  Value  - 0. 

SCALAR 

38 

Line-of-Sight  Pitch 
Angle  to  Current 
Site-Degrees 

CSMV_SITE_LOS_PTCH_DEG 

Pitch  look  angle  to  current  site  from  Orbiter  -Z-body  axis  measured 
positively  around  the  -X-axis,  Units-Degrees.  Initial  Value  - 0. 

SCALAR 

39 

Line-of-Sight  Roll  Angle 
To  Current  Site-Rasters 

CSMV_SITE_LOS_ROLL_RAS 

Line-of-Sight  Roll  Angle  to  Current  Site-Degrees  converted  to  raster 
units  required  to  drive  dynamic  symbol  on  the  Antenna  Management 
Display.  Units-Rasters.  Initial  Value  - 0. 

SCALAR 

Ho 

Line-of-Sight  Pitch  Angle 
to  Current  Site-Rasters 

CSMV_SITE_LCS_PTCS_RAS 

Line-of-Sight  Pitch  Angle  to  Current  Site-Degrees  converted  to  raster 
units  required  to  drive  dynamic  symbol  on  the  Antenna  Management 
Display.  Units-Rasters.  Initial  Value  - 0. 

SCALAR 

41 

Ku-Band  Actual  Roll  Angle 
-Degrees 

CSMV_KUBAjrD_ACT_ROIi_DEG 

Ku-Band  Feedback  Roll  Angle  converted  from  analog  format  (as  obtained 
from  the  antenna)  to  scalar  format  for  computations.  Units-Degrees 
Initial  Value  - 0. 

SCALAR 

42 

Ku-Band  Actual  Roll  Angle 
-Rasters 

CSMVJCQBAND _ACT_R0LL_RAS 

Ku-Band  Actual  Roll  Angle-Degrees  converted  scalar  to  rasters  for  dis- 
play. Units-Rasters  Initial  Value  - 0. 

SCALAR 

43 

Ku-Band  Actual  Pitch 
Angle-Degrees 

CSMV_KUBAKD_ACT_PTCH_DEG 

Ku-Band  Feedback  Pitch  Angle  converted  from  analog  format  (as  obtained 
from  the  antenna)  to  scalar,  format  for  computations . Units-Degrees 
Initial  Value  - 0. 

SCALAR 

44 

Ku-Band  Actual  Pitch 
Angle-Rasters 

CSMV_KUBAKD_ACT_PTCH_RAS 

Ku-Band  Pitch  Angle-Degrees  converted  to  rasters  for  display.  Units- 
Rasters.  Initial  Value  - 0. 

SCALAR 

45 

Site  in  View  Indicator 

CSMB__SITE_IN_VIEW 

Indicates  if  any  non-inhibited  site  is  in  view  of  the  orbiter.  0N=Site 
in  view.  Units  — none.  Initial  value  — OFF. 

Boolean 

46 

OPS  Downlist  Buffer 
(Each  structure  contains 

CSRV_DL_BUFFER 

Three  deep  pushdown  list  containing  3 latest  readings  of  the 

tape  position  and  active  tract  for  0PS1  and  0PS2  recorder  and  GMT  time 

tag. 

STRUCTURE 
( 3 copies ) 

47 

0PS1  Tape  Position 

CSRV_0PS1_TAPE_P0S 

The  tape  position  for  the  0PS1  recorder 

Bit  16 

48 

0PS2  Tape  Position 

CSRV_0PS2JPAPE_P0S 

The  tape  position  for  the  0PS2  recorder 

Bit  16 

49 

0PS1  Active  Track 

CSRV_0PS1_ACT_TRK 

The  active  track  for  the  0PS1  recorder 

Bit  16 

50 

0PS2  Active  Track 

CSRV_0PS2_ACT_TKK 

The  active  track  for  the  0PS2  recorder 

Bit  16 

51 

GMT  Time  Tag 

CSRV_GMT_TIME_TAG 

The  GMT  time  tag  at  the  time  that  the  0PS1  and  0PS2  recorder  data 
(Items  47-JO)  are  gathered. 

SCALAR 

DOUBLE 

TABLE  NAME:  Display/Downlist  Table  (T)TTT)  front'd) Page  4 of  4 
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A. 2.19  General  Cross  Reference  Table  (GXT)  Coxapool:  CSP_PLC 

The  GXT  provides  the  information  needed  to  index  into  the  appropriate  infor- 
mation table  (Discrete  Information  Table  or  Analog  Information  Table).  There 
will  be  200  entries  in  the  GXT,  with  50  entries  for  each  of  the  four  Payload  Spec- 
ialist Function  displays.  Each  entry  in  the  GXT  will  represent  one  of  the  50 
possible  item  entries  on  one  of  the  four  displays.  Entries  representing  unused 
item  entries  will  contain  zeros.  A positive  index  will  represent  an  index  into 
the  DIT  and  a negative  index  will  represent  the  negative  of  an  index  into  the  AEIT. 


Item  Entry  1 - Display  1 


Item  Entry  2 - Display  1 


Item  Entry  50  - Display  1 


Iten  Entry  1 - Display  2 


Item  Entry  50  - Display  2 


Item  Entry  1 - Display  3 


Item  Entry  50  - Display  3 


Item  Entry  1 - Display  H 


Item  Entry  50  - Display  k 


Index 


Figure  A.2.19-1.  General  Cross  Reference  Table  (GXT) 


TABLE  ENTR^ 


HAL/S  NAME 


Index  into  the  DIT  or  ANIT,  dependent  on  the  type  of  command  for 
each  item  entry.  Initial  Value  - Level  C dependent. 


ATTRIBUTES 


Array (200) 

Integer 


TABLE  NAME:. 


General  Cross  Reference  Table 
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A. 2. 20  Discrete  Information  Table  (PIT)  Compool:  CSP_^DDC . , PA  //■  .'.  I 

The  DIT  contains  the  information  necessary  to  properly  format  and  execute 
a discrete  output  request  from  a Payload  Specialist  Function  display.  The  DIT 
contains  an  entry  for  each  discrete  item  entry  on  the  four  Payload  Specialist 
Function  displays  and  is  referenced  using  the  index  in  the  GXT.  If  two  or  more 
item  entries  have  identical  DIT  entries,  only  one  DIT  entry  is  needed  and  the  GXT 
entries  for  those  item  entries  point  to  that  DIT  entry. 


Entry  1 

Entry  2 

T : 

Entry  N 

Channel 

Reset 

Set 

Status 

Mask 

Mask 

Index 

Figure  A.2.20-1. Discrete  Information  Table  (DIT) 


TABLE  ENTRY  CONTENTS 
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A. 2. 21  Analog  Information  Table  (MIT)  Compool:  CSP_PLC 

The  MIT  contains  the  information  necessary  to  properly  format  and  execute 
an  analog  output  request  from  a PL  Specialist  Function  display.  The  MIT  contains 
an  entry  for  each  analog  item  entry  on  the  four  Payload  Specialist  Function  dis- 
plays and  is  referenced  using  the  index  in  the  GXT. 


Figure  A.2. 21-1.  Analog  Information  Table  (ANIT) 


757 


TABLE  ENTRY  CONTENTS 


HAL/S  NAME 


DESCRIPTION 


ATTRIBUTES! 


MDM  Address 


CSPS  MIT  MDM 


Device  ID,  MIA,  module  and  channel  of  MDM  (Same  format  as  CST) 
Initial  Value  - Level  C Dependent 


BIT  (l6) 


Analog  Value 


1CSPS  MIT  PCM  COUNT 


[Output  value  in  PCM  count  - Initialized  to  zero. 


Scaling  Coefficients 


CSPS_MIT_A1 
CSPS  MIT  AO 


Coefficient  used  "by  Analog  scaling  to  perform  backward  scaling  of 
display  item  entry.  A1  followed  by  AO. 

Initial  Values  - Level  C Dependent 


CSPS  MIT  EU 


Value  input  from  keyboard  via  item  entry  - Initialized  to  zero 


TABLE  NAME:- 
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A. 2. 22  SM  Hybrid  Dispatcher  Table  Compool: 


SHD  HYB  DISP, 

HUt 

ORIGIN  A 


THE 


hoUCTP-H  TTY  OF 

IS  POOR 


- , . - O ■ • 
iviVAjr  i'J 


The  SM  Hybrid  Dispatcher  Table  provides  the  information  used  by  the  Special 
Processing  Executive  (via  the  Hybrid  Dispatcher)  to  cyclically  call  the  various 
processes  and  set  the  full  execute  flag  in  the  appropriate  cycles.  The  table 
consists  of  a phase  count,  frequency,  and  a case  number.  The  table  is  mapped  and 
initialized  as  follows: 


Process 

Phase 

Count 

Frequency 

Case  # 

Set  Flag  Cycle  1 

1 

HEX  '000 A' 

15 

Set  Flag  Cycle  7 

7 

HEX  '000 A' 

15 

DA  (202,  201)* 

1 

HEX  '000 A' 

1 

DA  (201) 

7 

HEX  '000 A' 

1 

Set  Flag  Cycle  5 

5 

HEX  '800 A' 

15 

PBD 

1 

HEX  '8002' 

10 

APU 

2 

HEX  '000 A' 

2 

FC  Comp 

2 

HEX  '000 A' 

3 

o2/n2 

■ 4 

HEX  '000 A' 

5 

H20  Pump 

4 

HEX  '000 A' 

6 

Standby  Water  Coolant 

4 

HEX  '000A' 

11 

H20  Boiler 

6 

HEX  '000A' 

9 

Rec.  Pos  Tape 

6 

HEX  '000 A’ 

8 

Hydraulic  Fid  Temp 

6 

HEX  '000 A' 

FCP 

8 

HEX  '000 A' 

■ 

AM 

10 

HEX  '000 A' 

SP  Out 

10 

HEX  '000 A' 

Dummy  Entry 

0 

HEX  '0000' 

*ln  Mode  202,  frequency  of  2 is  used.  In  Mode  201,  frequency  of  10  is  used. 


Figure  A.2.22-1.  SM  Hybrid  Dispatcher  Table 


TABLE  ENTRY  CONTENTS 


a 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

1 

Phase  Count 

PC 

Integer  value  giving  the  number  of  SP  Exec  cycles  before  calling 
the  special  process.  The  phase  count  initial  value  is  the  SP  Exec 
cycle  in  which  the  process  is  called. 

INTEGER 

2 

Frequency- 

FREQ 

Bit  1 contains  the  active/inactive  flag  (ON-Inactive, 

OFF=  Active)  and  tells  whether  or  not  to  call  the  process. 

Bits  2-16  give  the  number  of  executive  cycles  to  reset  the  phase 
count  to  when  it  reaches  0. 

BIT  (16) 

3 

Case  Number 

CASENO 

The  number  which  corresponds  to  the  DO  CASE  number  in  the  SP  executive. 

INTEGER 
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A. 2. 24  Channel  Status  Table  (CST)  Compool:  CSP_PLC 

The  Channel  Status  Table  contains  an  entry  for  each  unique  MDM  Address 
associated  with  an  entry  in  the  DIT.  Each  entry  will  contain  an  MDM  Address, 
Channel  Status  Word,  and  an  I/O  Status  Word.  . The  Channel  Status  Word  will  be 
initialized  to  represent  an  invalid  I/O  status  (HEX'4000' ) . 


Entry  1 

►- 

MDM 

Address 

Channel 

Status 

Word 

I/O  Status 
Word 

Entry  2 

Entry  M 


Figure  A. 2. 24-1.  Channel  Status  Table 


TABLE  ENTRY  CONTENTS 


HAL/S  NAME 


ATTRIBUTES 


MDM  Address 


2 Channel  Status  Word  CSPS  CST  CHAU 


3 I/O  Status  Word 


Device  ID,  Mia,  module,  channel-2  bits,  5 bits,  L bits,  5 bits 
reprectively,  in  16  bits  (from  card) 

Initial  Value  - Level  C Dependent 

ON/OFF  status  of  each  discrete  for  an  MDM  address. 

Initialized  to  HEX'OOOO' 

I/O  status  of  the  Channel  Status  word.  Initialized  to  HEX'LOOO' 


TABLE  NAME:. 
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A. 2.25  Mass 


This  buffer  contains  the  SM  MM  Common  Buffer  and  various  communication 
flags.  The  Common  Buffer  is  a buffer  shared  by  the  following  processes:  TM 

Checkpoint,  TFL,  SCM,  MM  Patch  Checkpoint  Restore,  and  PDI.  These  processes 
(except  Checkpoint  Restore)  must  contend  for  the  buffer  by  checking  the  buffer 
in  use  flag.  If  the  buffer  is  free,  the  process  will  set  the  flag  on,  thus 
preventing  any  other  process  from  accessing  the  buffer  at  the  same  time.  At  the 
end  of  processing,  the  buffer  is  freed  by  resetting  the  flag  off. 

The  buffer  is  also  shared  between  memory  configuration,  i.e.,  MM  Patch  in 
SM2  vs.  MM  Patch  in  PL  9.  Different  buffer  lengths  are  used  in  the  processes 
dependent  on  the  memory  configuration  for  which  the  process  is  defined,  e.g.,  MM 
Patch  in  PL9  uses  an  approximate  buffer  length  of  l6,  38t  halfwords  while  MM 
Patch  in  SM2  uses  an  approximate  buffer  length  of  20^8  halfwords . The  varying 
of  buffer  length  is  accomplished  at  link  - edit  time.  The  following  buffer 
description  refers  to  the  shortened  buffer  length  which  is  used  in  SM2. 


Memory  Common  Buffer  (CVN  MM  UTILITY) 


' TT^rm  .TTY  OF 

? ,,  .1- 


Common  Buffer  in  Use  Flag 

Buffer  Status 

LDB  Response  Adjustment 

I/O  Transaction  Status  Words 

Residual  Word  Count 

Error  Group  Code 

Common  Buffer 

Checksum 


Figure  A. 2. 25-1  MM  Common  Buffer 


TABLE  ENTRY  CONTENTS 


h 

A' 


Common  Buffer  in  Use  Flag 


Buffer  Status 


jLDB  Response  Adjustment 

I/O  Transaction  Status 
Words 

Residual  Word  Count 

Error  Group  Code 

Common  Buffer  (.Checkpoint 
Buffer) 

Checksum 


ITEM 


HAL/S  NAME 


CDHB__COM_BUF_INUSE 

CDHV_BUF_STAT 

CDHV_DGO_ADJ 

CDHVJRWJTSW 

CDHVJWCT 

CDHV_ERRCD 

CDHV_BLOCKS 

CDHV  CHK  SUM 


DESCRIPTION 


Flag  indicating  the  SM  MM  Common  Buffer  is  in  use  by  another  process. 
Initial  value  - BIN'O1 

Area  containing  Common  Buffer  Status  for  display. 

Initial  value  = ’BSYRDY1 

LDB  Response  Adjustment.  For  use  "by  VCO  processes  using  Common  Buffer 

Transaction  Status  Word.  Indicates  a Mass  Memory  failure. 

Number  of  words  not  transferred  on  an  I/O  operation. 

Error  Group  Code.  Pointer  to  more  FCOS  data  on  an  I/O  error. 

SM  MM  Common  Buffer 

Location  for  Checksum  generation 


ATTRIBUTES 


BIT(l) 


ckar(6) 


ARRAY ( 3 ) 
INTEGER 

INTEGER 

DOUBLE 

INTEGER 

BIT (16) 

ARRAY 

(>*,5,12) 

INTEGER 

INTEGER 


TABLE  NAME:  MM  Common  Buffer 
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MEMBER  NAME  CRRMCI 


TTV  T T * 


C ■&.■£*  -i.  *i,  •*,•*.■**  4,  -*,+ ~K  -J.  * a ~t.  j.  . 
\,  '•  -1-  V?  "j-  Y -V  *t  'f  3?  ",  Y -4-  Y - 

c** 

c ** 

C**  4.2.30 

c ** 


<***<*=»****>$*** 


» 00 1 00  A B 

**000300AB 

**0C0400AB 

RAW  CATA  CGMPGOL  ( CRB  MCI)  **000500AB 

**00060048 


C **  INPUT  READ  SUFFER.  CONTAINS  BITE  AND  RAW  MCIU  INPUT  DATA  **000700AB 

C **  **0  00800AB 

C**  **000900AB 

$$=**4:  £*4=*  =j=0  Q1Q00  4ts 

C **  4 ******  **^*4  4=***  4 **4^*4*  4$*** -4=***^***  **********■*:!;£**:}:***:********  *****001  I00AB 


C 

r 

c 

c 

c 

c 

c 

c 


r 

L. 

r 

c 

c 

c 

c 


CRB.MCI  : 

C E T F C r L P TC  IT; 

STRUCTURE  C R 8_ <iC  I U_  C A T 4 DENSE  RIGID: 
1 CREV.FCOS  ftC  I L STATUS  INTFGEF, 


I T E w- 

FSSR-MCIU  I/O  FLAG 

OESC-MC IU  I/O  TRANSACTIONS  STATUS 


1 CR  BV_  FCC S_ STATUS?  E I T C 1 6 ) , 


1 (*k 


CT  PIT(lc), 


I CRBV_FCOS_DT_  ERR_LCG  BIT!  16); 


FLAG 

[TEM- 
F S 5R— 

OESC- 

vml<?—  none- 

ITEV- 

F SSR—  - 
C-Sr- 

nml  n-  non  & 


rrrrou&  none 


c 

r 


c 

C 

r 

c 

c 


ITEM- 
FSSR- 
DE  SC— 

MML  jS-noOfe 

DECLARE  CRB_MCIU_CATA  CRR_MC  IU_C  AT  A— STRUCTURE  INITIAL  (0,31  N*  O' tBIN’O1, 

eiN'O*); 

STRUCTURE  CR8_MCIU_SUfiTRSE0  DENSE  RIGID:  ^ . 

I CRBV_W0RD1,  (fr)CXCL./0CSi  ) 

OESC-BITE  SfA 


2 CRBB_G?C_CCMM_F4IL  8IT(1), 


2 CRBB_WDI_SP4RE1  BIT(  1 ), 

2 CRdO_OC_MC  I«J_CCVW  8 IT  ( L ) , 


MML  #—  word  1L 
coord  3- 
coord  «3 
Coord  Y 


FAILS  REGISTER 


V54M3401P 
V54M3402P 
V 54M3403P 
V54M3404P 


ITEM- 
FS  SR-  — ' 

DESC-GPC  COMMUNICATION  FAILURE 
l = ERROR  DETECTED 

MM i if-  v'  V54X2001J 


(MCIU/RCD) 

ITEM— DSC  COMMUNICATION  FAILURE 
D I SCRFTE 

FSSR-C_AMO_C_COMM  FA  I L_ FLAG 
DE SC— DSC  CCMMUNIClTICN  FAILURE 
I = ERROR  DETECTED 


001200AB 
001 300 AB 
00I400AB 
001500AB 
0 01600AB 
001700AB 
001800AB 
00190048 
0 02 100 A B 
002200AB 
0 02300A3 
002400AB 
002500AB 
002600A  3 
002700AB 
002800AB 
002900AB 
003000AB 
003100AB 
003200AB 
003300A3 
003400AB 
003500 AB 
0 03600A  B 

003  700 A3 
003800AB 
003900A8 
004000AB 

004  1 00AB 
0 04200 AB 
004300AB 
004400A3 
004500AB 
004600AB 
004700AB 
004800AB 
004900AB 
0 05000AB 
005100AB 
005200AB 
00530043 
005400AB 
005500AB 
005600AB 
005700AB 
00580043 
005900AB 


O # 

& 

O # 

S-2 

'r  r* 

S3 

°s 

L-  3 

l/  O 

-=J 
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H F m p,  e P 

C 

2 

? 

? 

2 

2 
2 


2 

2 

? 


2 


y 


M E ^ S0Mr  I 

MML#-  V54X20  03J 

CRBB  THER  CKT.FML  8 IT  i 1 ) » 

ITEW- 

FSSR-TF EPM ISTQR  FAll BITE_FLAG 

DE  SC-TP  ERM I STCSR  CIRCUIT  FAILURE 
1 = EP  R C R DETECTED 

MML#-  V 54X2004J 

<"RPF_H01_$°ARE2  P I T ( i ) » 

c.rbb  t*m;c  h.t  tcler  bitu), 

IT  FM- 

FSSR-MCIU_CONV  OUT.TOL  BITE  FLAG 
DESC-MADC.  OUT  CF  TOLERANCE 
1=  ERROR  DETECTED 

MML#-  V54X2006J 

CR  SB  MCPC  CUT  TCLER  RITU), 

I TEM- 
PS SR-MC  IU_PWR_GUT_TCL  BIT E_FL  AG 
DESC-MC  PC  OUT  OF  TOLERANCE 
I = E RR CR  DETECTED 

MML#-  V54X2007J 

fP'BR  MCI U ABE  FAILURE  RI7U), 

~ ITEM- 

FS  SR— IN  TF 4C_C  NTL_F  A I L BITE  FLAG 
DESC-INTERFACE  CCNTFOl  FAlEURE 
1=  ERROR  DETECTED 

MML#-  V54X2008J 

CPB8  EE_FAIL  8 IT { 1 ) » 

IMCIL/RCD) 

ITEM— END— EFFECTOR  FAILURE  DISCRETE 
FSSR-EE  FAIL  6 ITE_FL AG 
DESC-ENTS-EFF'FCTOR  FAILURE 
1=ERRCR  DETECTED 

MM  l#—  V 54X20  09 J 

CSBB  TACHOMETER  FAILURE  RITU), 

I T FM- 
FS  SR— 

DF  SC-T  ACHGMET EF  FAILURE 
1=ERRCR  DETECTED 

MML#-  V54X2010J 

CRB8  MCIU  ABF  CCMM  FAILURE  BITI1), 

ITEM- 

FSSR-MC IU  ABE  CCMM  FAIL_BITE  FLAG 
DE  SC-MC IU- ABE  CCMM  FAILURE 
1=  ERROR  DETECTED 

MML#-  V 54X20 1 1 J 

CR  2S_U  C A_F  A ILL  RE  BIT!  IU 

ITEM- 

FSSR- 

DESC-MDA  FAILURE 

1= ERR OR  DETECTED 

MML#-  V 54X20 12 J 

CR  BE  JP-C  FA  ILLRE  BIT(  l ) , 

ITEM— 

FS  SR— 

DE  SC— J PC  FAILURE 

1=  ERROR  DETECTED 

MML#-  V54X2013J 


0Q6000AB 
006 I00A8 
006200 AB 
0 063004 B 
00640048 
0 06 5 00 A B 
0 06600A3 
006T00AB 
006800AB 
0-06  9 00  A 8 
007 000 A 8 
0 07 100 A B 
007  200 A B 
0 07300AB 
0 07 400 A B 
0075004B 
0076004B 
007700AB 
0 07 300 A B 
007900AB 
0C8000AB 
008100AB 
0Q8200AB 
0 08  3 00  4 B 
008400AB 
008500AB 
0C8600A3 
008700AB 
0 08 800 A B 
008900AB 
009000 AB 
009I004B 
0 09 200 A B 
009300AB 
009400AB 
009  500  AS 
009600A  B 
0 09  7 00  A B 
009800AB 
009900AB 
OIOOOOAB 
010100AB 
0 10200 AB 
0 I0300AB 
0 10  400 A B 
0I0500AB 
0I0600A8 
01070043 
010800AB 
010900AB 
0 1 1000AB 
01 1 LOO A B 
0 11 200 A 8 
0L1300AB 
01 1400 A 8 
0U500AB 
0U600AB 
0 11700AB 
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MFMP.FR  N 
2 CR 


AMF  CR  PMC  I 
BB  SPA  ? 8 V P 


OWER  FAILURE  SIT(1I, 

I T EM— 

FSSR- 

OESC-SP4  + 2.P.V  POWER  FAILURE 
L = E P R 0 R DETECTED 

MM)  H- 

2 CR  6 0_S PA_C CM ML  T A TCP  FAILURE 

I T E M— 

FSSR- 

DESC-SPA  COMMUTATOR  FAILURE 
1=£RR0R  DETECTED 

MML  V54X2015J 

3 QIT{ n ; 

F TP  LEO  CR8_MC  IU_SU6T RE EO- STRUCTURE!  4 ) INITIAU16# 


2 f R 
DECLARE 


88  wo i spare: 
CRb_mT:  i u_su  i 


EQUATE 
EQUA 
STRUCTU 
1 CRBV 


8 I N * 0 ' ); 
EXTERNAL  TF 
TE  FOR  FCCS 
RE  fRB_MCIU_ 
R AW_ENCCD  R 


IVMC  I l 
TO  U P F: 
SUBTRE 
I T Cl  6 J 


TC  CREV  WORDl$(  I;  ) 

as  i/n  Tuff er 

El  CENSE  RIGID: 


O 

S 

cS 


i CRBV._WORDfc, 


a 


o 


CO 

H5  ' 
C 

c 

PS 

2 CRBV_R  AW_TACH  P.  IT(12). 


S IGNAL 


(MCIU/RCD) 

ITEM— JC  I NT  POSITICN  ENCODER 
FS  SR-JO I NT_PO S_ENCGDER 
DE SC- WORDS- SHOULDER  YAW  ENCODER 

W0R08— SHOULDER  PITCH  ENCODER 
WCFDl 1-EL3GW  PITCH  ENCODER 
WCPDI4-WRIST  PITCH  ENCODER 
WORD i 7— WR I ST  YAW  ENCODER 
WO R02 O-WRIST  POLL  ENCODER 
MML  #—  V54H22  05 J 

V54H2305 J 
V54H2405 J 
V 54H25 05  J 
V54H2605 J 
V54H27  05 J 


WCRDI5— WRI ST 
W0PD18-W  R I ST 
WCR^ 2 1 -WRI ST 


DE SC- WORD 6- SHOULDER  YAW  TACH  DATA 

WO RD9- SHOULDER  PITCH  TACH  DATA 
WO  PD1 2- EL  BOW  PITCH  TACH  DATA 
PITCH  TACH  DATA 
YAW  TACH  DATA 

ROLL  TACH  DATA 

MML  3—  V54M34  06P 

V54M3409P 

V54M34L2P 

V54M3415P 

V54M3418P 

V54M3421P 

(MCIL/RCD) 

ITEM-RAW  TACHOMETER  SIGNAL 

FSSR-T ACH_CP 

DESC-SHOULDER  YAW  IACH  OUTPUT 

SHOULDER  PITCH  TACH  OUTPUT 
ELBCW  PITCH  TACH  OUTPUT 
WRIST  PITCH  TACH  OUTPUT 
WPIST  YAW  TACH  OUTPUT 
WRIST  ROLL  TACH  OUTPUT 


011800AB 
0 1 1 900 A B 
012000AB 
0L2100AB 
0L2200AB 
012300AB 

A t ^ / A A » n 

U LjCHUUM  d 

0 I2500AB 
0 12600A3 
0 l 2 700 A B 
0L2800A8 
0 L2900AB 
0 I3000A8 
0L3I00AB 
013200AB 
0 13  3 00 A B 
0 13400AB 
013500AB 
0 13600 AB 
013700AB 
0 13 8 00  A B 
0 13900AB 
0 14000AB 
014100AD 
0 14200AD 
014300 AD 
014400AD 
014500AD 
0 I4600AD 
014700AB 
014800AB 
014900AB 
0 1 5000 A B 
015100AB 
0 15200AB 
015300AB 
015400AB 
015500AB 
0 15600AB 
015700 AB 
0 15800 AB 
0 15900 A3 
0 16000A8 
016100AB 
016200AB 
016300AB 
016400AB 
016500AB 
016600AB 
0 I6700AB 
0 16800AB 
0 16900AB 
0 17000AB 
0 17100AB 
017200AB 
017300AB 
017400AB 
017500AB 
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\v 


MEMBFR  NAME  CRE^CI 
C 

c 

c 

c 

r 

c 

2 CRBB_WD6  DUMMY  1 6IT(1), 
C 

r 

c 

r 

t 

r 

c 

r 

c 

r 

C 

C 

t 

C 

r 

c 

c 

2 CR  SB  WD6_DUMYY?  BIT(i), 
C 
r 

C 

€ 

C 

C 

c 

c 

C- 

c 

c 

r 

c 

c 

c 

c 

r 

2 Ck  68  CRNT_  S AT  BIKDi 
C 

r- 

ki 

c 

c 

c 

r 

c 

c 

c 

c 

r 

c 

■r 

r 

O v. ...... 


NML#-  V54L22  01 J 

V54L23  01  J 
V54L2401J 
V54L2501J 
V54L2601 J 
V54L2701  J 

IT  E V- 
FSSR-NCNE 
NCNE 
NONE 

yaf  — 

EE_B I G I D I ZE0_  Ft  A G 
TBC 

DESC-NONE 

NCNE 

NONE 

END-EFFECTOR  EXTENDED  FLAG 
1=  EXTENDED 

END-EFFECTOR  RIGIDIZED  FLAG 
1=RIGIDI ZED 

END-EFFECTOR  CLOSED  FLAG 
I = CLC  SED 

MML#-  . NONE 


-none 

NCNE 

NCNE 

PL  CAPTURE' 

T TKT* 

EE  CER TGI D 
-NCftE 
NCNE 
NCNE 

PAYLOAD  CAPTURED  FLAG 
1=PEQUESTED 

END-EFFECTOR  OPEN  FLAG 
1=C  PEN 

END-EFFECTOR  DERIGIDIZED  FLAG 
1=  DER I G I 0 1 ZE  D 

NONE 


017600A3 
017700AB 
0 17  800  A 3 
0 179 00 A B 
0L8000A3 
018100AB 
018200 A B 
0 18300AB 

0 18  400 A B 
018500AB 
0 18600AB 
0 18700AB 
018800AB 
018900AB 
019000AB 
019100AB 
019200AB 
0 19 300 A B 
019400AB 

0 19  500 AB 
0 19600AB 
019700AB 
019800AB 
019900AB 
020500 AB 
020600AB 
020700 A3 
020800AB 
020900  AB 
021000AB 
021100A8 
021200AB 
021300AB 
021400AB 
021500A8 
021600AB 
021700AB 
02I800AB 
021900AB 
0 22000  AB 
022100AB 
022200AB 
022800AB 


ITEM-  022900AB 

FSSR-JNT  CURRENT_SAT  FLAG  023000AB 

CESC-SHCT)LDER  YAW  CURRENT  SAT.  FLAG  02310GAB 
SHCULQER  PITCH  CURRENT  SAT.  FLAG023200AB 
E L BOW  PITCH  CURRENT  SAT.  FLAG  023300AB 
WRIST  PITCH  CURRENT  SAT.  FLAG  023400AB 
WRIST  YAW  CURRENT  SAT.  FLAG  023500AB 

WRIST  ROLL  CURRENT  SAT.  FLAG  023600AB 
l=SATURATED  023700AB 

«ML#-  V54X22 I 1 J 023800AB 

V54X23UJ  023900AB 
V 54X24 1 1 J 0 24000AB 
V54X25 i I J 0 241 00 A B 
V54X26  II J 024 2 00 A B 
V 54X27 II J 024300AB 
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oonnnnoi'innonnonnno'in-  moon  nnnnnnpnonfin  oonoooooonooooo 


MEMBER  NAME  CP3MC I 
2 CKBB  BKCRV  BIT 


I CRBV_W0R07 , 


2 CRB8_E  EEU_  SIT 


2 CRB8_WD7_ SPARE 
2 CR B B_ T ACH_F  A I L 


: i > 


I TEM- 
PS SR  - 

DE  SC— SHOULDER 
SHCULDER 


024400A8 

024500AB 

024600AB 

YAW  FOR/BACK  CR . OET.  024700AB 
PITCH  FCR/3ACK  OR.  OET.024800A8 


ELBOW  PITCH  FCR/8ACK  DR.  DEI. 
WRIST  PITCH  FCR/ BACK  DR.  DET. 
WRIST  YAW  FOR/BACK  DR.  DET. 
WRIST  ROLL  FCR/6ACK  DR.  DET. 

1 = 3 AC K DRIVE 

V54X2215J 

V54X23I5J 

V 54X24 1 5 J 

V 54X25 1 5 J 
V54X26 15 J 

(jnntu VL/RCO)  V 54X27  15  J 

OESC-WORD7-SHCIJLDER  YAW  PACKED  DATA 


024900AB 
025000AB 
025100AB 
025200AB 
025300 A3 
025400AB 
025500A8 
025600AB 
025700AB 
025800 AB 
025900AB 
026000AB 
026100A8 

W0R01 0— SHCULDER  PITCH  PACKED  DAT026200AB 


WORD 13— ELBOW 
WORD  L6-WR 1ST 
W 0 F D 1 9 -W  R I S T 
W0RD22-W K 1ST 


:_FL AG  BITm 


O 

Pi  K 

) — l T 

Q tS 

O 

tl  u 


**  o 

• 1 h-H 

^ 

1 i 

c 

s ^ 

2 3 

W l-M 

El 


L 81 T I 
8 1 1 U 


8)  , 
) t 


PITCH  PACKED  DATA 
PITCH  PACKED  DATA 
YAW  ° A C K E D DATA 
ROLL  PACKED  DATA 
mUh-  V54M3407P 

V54M34I0P 
V54M3413P 
V54M3416P 
V54M34I9P 
V 54M3422P 

(MCIC/RCD) 

ITEM-TBD 

TBO 

TOO 

i D L- 

TBD 

TBC 

EE  HARDWARE  BITE  DISCRETE 
FSSR-NCNE 
NONE 
NONE 
NONE 
NONE 

OE SC -SHOULDER  BRACE  RELEASE  FLAG 
SHCULDER  PITCH  EXTERNAL  FLAG 
ELBCW  PITCH  EXTERNAL  FLAG 
WRIST  PITCH  EXTERNAL  FLAG 
WRIST  YAW  EXTERNAL  FLAG 
ENC-EFFECTOR  HARDWARE  BITE  FLAG 
l=FAILE0 

MML#-  V54X2223 J 

V54X23  23 J 
V 54X2423J 
V54X25  23 J 
V 54X2623 J 
V54X2723 J 


026300AB 
026400AB 
026 5 00 A B 
026600A8 
026700AB 
026800AB 
026900AB 
027000AB 
027100AB 
027200 A8 
027300AB 
Q274Q0A8 
027500AB 
027600AB 

Oo  “T  “»  Art  a n 

4L  1 I V/UH-D 

027800AB 
027900AB 
028000AB 
028  LOO A B 
028200AB 
028300AB 
028400AB 
028  500 AB 
028600AB 
028700 AB 
Q28800AB 
028900A3 
029000AB 
029 100AB 
029200AB 
029300AB 
029400  AB 
0 29  5 00 A B 
029600 A 3 
0 29 700 A B 
029800AB 
029900AB 
030000AB 
030I00AB 
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onoono'i  oooonononooono'i  oooocv  mmoononn  o onnonno^n^oonrx'ios 


CRHMC  I 


-MR ER  NAME 


2 CRBB._WD7_SPARE2  etT(l), 
2 CR 83_M0  4_FA  U.  011(1), 


2 €«ee_JPC_FA  II  8P(  1 ) , 


2 CRi3!3_SP4_28V_PV»R_F  A IL  3 I T ( l J 


(MCIU/RCD) 

ITEM-JCINT  TACHOMETER  FAILURE  DISC. 

PSSR-T  AC  H_  FAIL  FLAG 

OF  SC-SHCUL  HER  YAW  TACH  FAIL 

SHOULDER  PITCH  TACH  FAIL 
c L G C W PITCH  TACH  FAIL 
WRIST  PITCH  TACH  FAIL 
WRIST  YAW  TACH  FAIL 
WRIST  ROLL  TACH  FAIL 
1=F AILED 

MMl  «-  V54X2202J 

V 54X23 02 J 
V54X2402J 

V 54X25  02  J 

V 54X26  02  J 
V 54X27  02  J 


ITEM- 

FSSR-MDA  FML  FLAG 

OF  SC - SHOULDER  YAW  MCA  FAIL 

SHOULDER  PI TCH  HD  A FAIL 

ELBCW  PITCH  RCA  FAIL 
WRIST  PITCH  MCA  FAIL 
WRIST  YAW  MCA  FAIL 
WRIST  ROLL  MCA  FAIL 

V54X2220J 
V54X23  20  J 

V 54X2420 J 

V 54X2  5 20  J 
V54X2620J 
V 54X2 7 20  J 


FAILURE 


NONE 

V 54X23  50 J 
NONE 

V54X2750 J 

NONE 

NONE 


OESC-SHG'DLOEIT  YAW- SPA  FAILURE 

SHCULOER  PITCH  SPA  FAILURE 
ELBCW  PITCH  SPA  FAILURE 
WRIST  PITCH  SPA  FAILURE  ' 
WFIST  Y Aw  SPA  FAILURE 


MML  «- 


I TEM- 
PS SR- 
DESC- 


MML  #- 


JPC  FAIL  FLAG 
NONE 

SHCULDER/ELBOW  JPC 
NCNE 

WRIST  JPC  FAILURE 

NCRE 

NCNF 

1.  = E R R C R DETECTED 


I TEM- 
PS SR- SPA 


PWR  FAIL  FLAG 


0 30 2 00 A B 
030300AB 
030400AB 
030500AB 
0 30 600 4 B 
0 30  700 A B 
030800 AB 
030900AB 
031000AB 
03L100AB 
031200AB 
031 300 AB 
031400A  B 
031 500 A B 
031600AB 
031 700 A B 
031800AB 
031900  AB 
032000AB 
032L00AB 
032200AB 
032300AB 
0 32400  A3 
0325004B 
032600 A B 
032700AB 
032800 AB 
032900AB 
0 33000 A B 
033100AB 
033200AB 
033300  AB 
033400AB 
033  500  AB 
0 33600AB 
033700AB 
033800AB 
033900A  B 
034000 AB 
034100AB 
034200 AB 
034300AB 
0344004B 
034500 AB 
034600AB 
034700AB 
034800AB 
034900 AB 
035000AB 
035100 AB 
0 35 200 A B 
0 35300AB 
035400AB 
035500AB 
0356004B 
035700AB 
035800 AB 
035900AB 


\ 
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reproducibility  of  the 

ORIGINAL  PAGE  IS  POOR 


M 

c 

c 

r, 

r 

c 

r 

c 

c 

c 

r 

C 

r 


c 

r 

r 

C 

r 


EMBER  name  crpmci 


2 CR R B_S  ?A_C C NM'U TA  7GP_ FAIL 


WRIST  ROLL  SPA  FAILURE 
L=F AILED 

M M L #—  V 54X2221 J 

V54X23  21 J 
V54X2421 J 
V54X2521 J 
V 54X26  2 L J 
V 54X2721 J 

Si  t ( D , 

ITEM- 

FSSR— SPA  CCMM  FAIL  FLAG 
OESC-SHGULOER  YAW  3PA  COMM  FAILURE 

SHCULDER  PITCH  SPA  CCMM  FAILURE 
ELSOW  PITCH  SPA  COMM  FAILURE 
PITCH  SPA  COMM  FAILURE 
YAW  SPA  CCMM  FAILURE 
ROLL  SPA  COMM  FAILURE 


MML  #- 


WRIST 
WRIST 
WRIST 
I=F AILED 


2 

DECLA 


CR23_WD7_ 

RE  CRB_MC 


:3  bit m 

,ETRFEI  CRB_MC  IU_ 


spire: 

BIN  ’ 0 » ,8  I N * 0 * YB  I N BIN  *0  • » B IN  *0  * , B IN  4 0 * ,§IN  • 6*7 


V54X22  22 J 
V54X23  22 J 
V54X2422 J 
V 54X25  22 J 
V 54X26 22 J 
V54X2722J 


C. 

r 

u 

c 

C 

c 

r 

C 

r 

C 

C 


STRUC 
1 CR 


BIN’O* 

BIN1 C»  , B IN ! 

TURE  C K r _ v C I U_  SUBTREE  1 A ' CENSE 
RV_wnpo?3 


SUE  TREE  1-STRUCTURE!  6)  INITIAL! 


» B I N * 0 * » R I N * 0 ' 


, 8 I N » 0 * , B I N • 

RIG  10 : 


0* * 6 IN  * 0 * I 


C 

C 

r 

c 

c 

c 


c 

r 

'C 

r 


Drr  L A 

STRUC 
I CR 


CESC-2  s S CCMPLEMENT  ANALOG  CHANNELS 
MML#  V54U3423J 

2 CR  RV_S  P AR  E_ ANALCG_C  H ANNEL i PITC8I, 

item- 

FSSR- 

DESC-SPARF  ANALOG  CHANNEL l 
MML#-  NONE 

2 CRBV.SPARE  ANALOG  CHANNEL2  BIT(8); 

ITEM- 

FSSR- 

OESC— SPARE  ANALOG  CHANNEL2 
MML#-  NONE 

1A  CR  R-VCIU_  SUBTREE  I A — STRUCTURE  INITIAL! 


"E  CRB_MC 
3 I N ' 3 * 
TURE  CRB_ 
BV_W0RC24 


IU.SL 
» E IN  * 
MCIU 


F TREE 

CM; 

SU6TREE2  DENSE  RIGID: 


2 C f B V_  R 4 W_  S l G 1 EIH8), 


DESC-WOF024-THC  XSY  DEE.  VALUES 

WCRD25  THC  Z S RHC  P OEF.  VALUE 
WORD26  RHC  YAW  E R DEF.  VALUES 
MML#-  V54M3424P 

V54M3425P 

V54M3426P 

(MC IL/RCD)  - _ - 

ITEM-RAW  HAND  CCNTRCLLER  SIGNALS 
F S SR- THC_S IGNAL 
TEC  SIGNAL 
RHC_S IGNAL 


036000AB 
036100 AB 
036200AB 
036B00A8 
036400AB 
036500AB 
036600AB 
036700AB 
036800AB 
036900AB 
037000 A3 
037100AB 
037200AB 
037300AB 
037400AB 
037500AB 
037600AB 
037700AB 
037800AB 
037900AB 
038000 AB 
038100AB 
038200AB 
038300AB 
038400AB 
03  8 5 00  A B 
038600AB 
0 38 7 00 A B 
038800AB 
038900 A 3 
039000AB 
039I00A8 
039200 A3 
039300AB 
039400AB 
039500AB 
039600AD 
039700AB 
039800AB 
039900 A3 
040000AB 
040 100 AD 
040200AB 
0403 OOAB 
040400AB 
040500AB 
040600AB 
S040700AB 
040 8 OOAB 
040900 A B 
0410Q0AB 
041 10043 
041200AB 
041 3 OOAB 
041400AB 
041500AB 
041600AB 
041700AB 
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MEMBER 

r 


NAME  CR3MCI 


QESC-21 

2* 
2 * 

MMl  H- 


CCMP. 

CCMP. 

CCMP. 


X VALUE 
Z VALUE 
YAW  VALUE 


2 CR8V_RAW_SIG2  BIT(g); 


(MCIU/RCD) 

ITEM-RAW  HAND  CCNTROLLER 
FSSP-TFC  SIGNAL 
RHC  SIGNAL 
RHC  SIGNAL 
DE  SC-  2«S  CCMP. 

2 • S COMP. 

2 * S CCMP. 

MMl  #— 


V72K3030 J 
V72K3032 J 
V72K3036J 


SIGNALS 


DECLARE 


CR3_MCIU_SUETREE2  CRB  MC  IU_SU8TRE  EB- 
BIN'O'fBlN’C*)* 

STRUCTURE  CRB  MC  IU  SUBTREE3  CENSE  RIGID? 


Y VALUE 
PITCH  VALUE 
RCLL  VALUE 

V72K303 1 J 
V 72K3035 J 
V72K3037J 

STRUCTUR  E { 3 ) INITIAL! 


i CR&V  WORD27  • 


DESC-WORD27-MQST  RECENT  MPX 
WOPQ28-2NC  MC  ST  REC  ENT 
WOFD29-3RD  MCST  RECENT 
WORD30-4TH  MOST  RECENT 
MML#-- 


2 CRBV_R AW_THRM  P I T C 8 1 


THRM. 

MPX  THRM 
MPX  THRM 
MPX  THRM 
V54M3427P 
V54M3428P 
V54H3429P 
V54M3430P 


2 CR  BV_WD27_SP  AR  E 1 BITI3), 
2 CR 3V_P AW_THRM_  ID  3 I T { 5 I ; 


(MCIU/RCD) 

ITEM-RAW  ThERMISTER  PARAMETER 
FSSR-THERMISTQR  DATA 
DESC-MULTIPLEXED  THERMISTOR  DATA 
MMl#-  V54T2100J 

V54T2120J 

V54T2L40J 

V54T2I60J 


(MCIL/RCO) 

ITEM-RAW  THERMISTER  IDENTIFIER 
FSSR-TFEPMI STCR_I DENT 
DESC-THERM ISTOR  IDENTIFIER 
MM  L#-  V54T21 10 J 

V54T2130J 
V54T21 50 J 
V54T2170J 

DECLARE  CR8  MCIU  SUETREE3  CRB  MC  IU_SUB TREE?- STRUCTURE!  4)  INITIAL! 

BINtO* ,BlN*C ’ tBIN'O* I J 
STRUCTURE  CRB  MC IU  SUETREE4  CENSE  RIGID? 

1 CRBV_W0RD3  L, 

OESC— ° ACKEC  DISCRETES  FROM  DSC  PANEL 
• . MML  #—  V54M343IP 

2 CReV_CC_WDO  ADCR  BIT!5>,  

C ITEM- 


041  800AB 
041900AB 
042000AB 
042 100 AB 
042200AB 
042300AB 
042400AB 
042500AB 
042 6 00 A 8 
0 42 7 00 A B 
042800AB 
042900AB 
0 43 000 A B 
043100AB 
043200A8 
043300AB 
043400 AB 
043500AB 
043600AB 
043700AB 
043800AB 
043900  A3 
044000AB 
.044100A3 
•044200AB 
.0-+4300A8 
044400 A B 
044500AB 
0446004B 
044700AB 
044800 A3 
044900AB 
045000AB 
0451Q0AB 
045 2 00 A B 
045300  AB 
045400A8 
045500AB 
045600 A B 
045700A  B 
045800AB 
045900AB 
046000AB 
046100AB 
046200AB 
046300AB 
046400AB 
046500AB 
04660048 
046700AB 
046800AB 
04690043 
047000AB 
0 47 l 00 A B 
047200AB 
047300AB 
047400AB 
047500AB 


4 
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MEMBER  NAME 

r 

c 

c 


CRBMCI 


C 

r 

u> 

c 

r 

c 

r 

*«» 

c 

c 

c 

r 

C 

r 

c 

r 

c 

r 

c 


c 

c 


c 

r 


c 

c 

c 

r 

c 

r 

c 

c 

c 

c 

c 

r 

c 

c 

c 

r 

c 

c 

c 

c 

c 

r* 


2 CRriB_J A_RFQ  BIT! I 5 , 


2 CRBC_VCL_XYZ_REQ  8 IT(  II, 


FS  SR— 

DESC-DCC  WORDO  ADDRESS 
MML  #- 


non  ir 


2 CRBB_=»OSIT!CN_XYZ_RCQ  SITU), 


2 CR  RR_ A TT I TUOF  PYR_  RcO  RIT(  l > , 


(MCIU/RCD) 

IT  EM— JC  I NT  ANGLE  SELECT  DISCRETE 
FSSR-PAR  AM_SW  JOINT 
DE SC-JOINT  AN'SLE  SELECT  FLAG 
1=SELECTED 

M M L #-  V 72  K3  0 0 3 J 

{ MCIU/RCO) 

ITEM-VELOCITY  X/Y/Z  SELECT  DISCRETE 
FSSR-PARAM  SW  VEL 
DESC— VE LOCTT Y— X/Y/Z  SELECT  FLAG 
1=SELECTED 

MML  #—  V72K3004J 

(MCIL/RCD) 

ITEM— PU  SI T ION  X/Y/Z  SELECT  DISCRETE 
FSSR-PARAM  SW  POS 
OESC-POSITlON  X/Y/Z  SELECT  FLAG 
l=SELECTED 

MML#-  V72K3D0IJ 

(MCIC/RCDi 

ITEM-ATTITUDE  P/YAW/R  SELECT  01  SC RET EO  50  200 A B 


047600AB 
047 7 00 A B 
047800AD 
047900 A8 
043000 A B 
048I00A3 
048200AB 
048300AB 
048400AB 
048500AB 
048600AB 
048700AB 
048800AB 
0 48  9 00  A B 
049000 AB 
049I00AB 
049200AB 
049300AB 
049400AB 
049500AB 
049600AB 
049700AB 
049800A8 
049900AB 
050000AB 
050100AB 


2 CR  BB_R AT£_P YR_  RCQ  BIT(l), 


2 CR BB_PARM_ T EST_REQ  BIT!  U, 


2 C.RBB_MAN_GRE_REQ  BIT(l), 


FSSR-PAR AM_SW  ATT 
OESC-ATTITUDE  P/Y/R  SELECT  FLAG 
I=SELECT£D 

MML#-  V72K3002J 

(MCIU/RCD5 

ITEM-RATE  P/YAW/R  SELECT  DISCRETE 
FSSR-PAR  AM_5W_RATE 

n£Q»-_gATP  D/V/C  CP,  PTT  PI  AC 

I = SELECT ED  ’ 

MML#-  V72K3005J 

{ MC IU/RCOI 

ITEM-TEST  PARAMETER  SELECT  DISCRETE 
FSSR-PARAM  SW  TEST 
DE  SC- P AR  AM^TER  TEST  SELECT  FLAG 
1=  SELECTED 

MML#-  V72K3000 J 


050300AB 
0 50400A3 
050 500 A B 
050600AB 
050700AB 
050800AB 
050900AB 
05 iOOOAB 
qpi  i nnftR 

051200AB 
05 I300AB 
051400AB 
051500AB 
05I600AB 
051700AB 
051 800 AB 
051900AB 
052000AB 
052 100AB 
052200AB 
052300AB 
052400AB 
052500AB 


CR  B3_M AN_  EE_RE  C BITtll, 


ITEM-MANUAL  AUGMENTED  ORBITER  MODE 
SELECT  DISCRETE 

FSSR-MAN.AUG  ORB.UNLOADED  MODE  REQ  

DESC-MANUAL  SRB  UNLOADED  SELECT  FLAG  052600AB 

1=SELECTED  052700AB 

MML#-  V72K2975J  052800AB 

052900AB 

(MCIU/RCD)  053000A8 

ITEM-MAMJAL  AUGMENTED  EE  MODE  SELECT  053100AB 

DISCRETE  053200 A8 

FS  SR— M 4N_  AUG_EE_MCDE_REQ  053300AB 


A. 2. 30-9 
10/16/79 


nonon  nrinnnn  oooooo  nnnno  oooo  on  noon  ooooooo  ooooooo  nnns 


EMBER  NAME  CR8MCI 

2 CR  8 8 _ M A N_ M l X_  R E C BlT(l), 


2 CR  SB_MAN_ JYLD_REC  6 1 T C i ) , 


2 CR  RB_DC_  W 00_  PARITY  8 IT  ( 1 ) , 


1 op  py  unprn;  , 

2 CR  3V  _ CC_  W 0 1 _ AO  DR  BIT!  5), 


2 CR33_ERAKES_0N_CM0  BIT  11), 


2 CRB8_JNT_REQ_SBY  3IT(1), 


2 CR  8B_JNT_REC_ShP  81111), 


2 CR B8_ JNT_RE w_E IP  81TI1), 


DESC-MANUAL  END 
1- SELECTED 

miu- 


EEF  SELECT  FLAG 


V72K2976J 


MIXED  MODE 


I MC IL/RCD) 

ITEM-MANUAL  AUGMENTED 
SELECT  DISCRETE 
FSSR-MAN  AUG  ORE  LOADED  MODE  REQ 
DESC-M  ANllAL  CiRB  LOADED  "SELECT  FLAG 
l=SELECTED 

MML  #—  V72K2977J 

(MCIU/RCD) 

ITEM-MANUAL  AUGMENTED  PAYLOAD  MODE 
SELECT  DISCRETE 
FSSR-MAN  AUG_PL  MODE_REQ 

DESC-MANUAL  pl_5elect_flag 
1=SELECTED 


MML#— 

I TEM- 
PS SR— 
DESC-DSC 
MML#— 


WORDO  PARITY 


DESC-P ACKED 
MML#- 


DISCRETES 


V72K2978  J 


none: 

FROM  DSC  PANEL 
V54M343 ?P 


ITEM- 

FSSR— 

DE  SC—  DSC 
MML#— 


WORD!  ADDRESS 


ITFM- 

FSSR— 

DE  SC -BRAKES  ON  COMMAND 
1=  CCMM  AN  DEO 

MML#— 


nonE 


V72K2985 J 


(MCIU/RCD) 
ITEM-SHOULDER  YAW 
F SSR— JNT_SW  SHY 
QESC-SHGULDER  YAW 
1=SELECTED 

MML#- 


JOINT  SELECT  DISC. 
JOINT  SELECT 


C MCIU/RCD) 

IT  EM— SHCULDER  PITCH 
F S SR— JN T SW  SHP 
CESC-SHQT3LDPR  PITCH 
1=  SEL  FC  TED 

MML#- 


V72K30  IOJ 


JOINT  SELECT 
JCINT  SELECT 


V72K30H  J 


(MCIU/RCD) 
ITEM-ELBOW  PITCH 
ESSR- JNT  SW  ELP 
DESC-ELBUW  PITCH 
1=  SELECTED 


JOINT  SELECT  DISC. 
JCINT  SELECT 


0 53400  A B 
053  500 AB 
053600AB 
053 7 00 A B 
053  800 A B 
053900AB 
054000AB 
054100AB 
054200AB 
054300A  B 
054400AB 
054500A3 
054600AB 
054700 A3 
054800AB 
054900AB 
055000AB 
055100AB 
055200A3 
055300AB 
055400AB 
055500AB 
055600AB 
055700AD 
055800AB 
0 559Q0A3 
056000AB 
056L00A8 
056200AB 
056300AB 
056400AB 
056500AD 
056600A8 
056700AB 
056800AB 
056900A  B 
057000AB 
057100AB 
057200AB 
057300AB 
057400AB 
057500 AB 
057600AB 
057700AB 
057  800 AB 
057900AB 
058000AB 
DISC058100AB 
058200AB 
058300AB 
058400AB 
058500AB 
058600AB 
058700 A B 
058800AB 
058900  AB 
059000AB 
059100AB 


A. 2. 30-10 
10/16/79 


f 


Vs- 


MEMBER  NAME  CR8MCI 
C 

2 CR8B  JNT_RE8_WRP  3TT(i) 

r 

c 

r 

v 

c 

r 

V. 

C 

2 CRBB  JNT  REQ_WRY 
C 
C 

c 

c 


c 

2 CRBB  JNT_REC.  WRR  3IT(l), 
C 

c 


2 CR  RB_S  INGL_OIR_POS  BITU), 
2 CR8B_SINGL_DIR_NEG  SITU  I, 
2 CR 88_EE_TEM P_R EQ  BITdl, 

2 CR8B_DC_WDl_PAR ITY  BIT(l), 

C R R V __  \J  0 R D 3 3 » 

2 CRBV_DC_W02_AD0R  BIT(5), 


MML«- 


V72K30  12  J 


(MCIU/RCD) 

ITEM-WRIST  PITCH  JC1NT  SELECT  DISC. 
FSSR-JNT  SW  WPP 
DESC-WR15T  "PITCH  JDINT  SELECT 
l=SELECTF.O 

«ML#-  V72K3013J 

(MCIL/RCO) 

ITEM-WRIST  YAW  JOINT  SELECT  DISC. 
FSSR-JNT  SW  WRY 
DESC-WRf5T  YAW  JOINT  SELECT 
1 = SELEC  TED 

WML#-  V72K3014J 

(MCIL/RCD) 

ITEM-WRIST  ROLL  JOINT  SELECT  DISC. 
FSSR- JNT_SW_WkR 
DESC-WFIST  ROLL  JCINT  SELECT 
1=SEL  ECTtD 

MML#-  V72K3Q  15 J 

I MCIL/RCD) 

ITEM-SINGLE  DIRECT  DRIYE  POSITIVE 
DISCRETE 

FSSR-SINGL  DIR_DRIVE_POS  FLAG 
desc-singlE  DIRECT  DRIVE  POSITIVE 
1 = S ELECTED 

MML  #—  V72K3020 J 

(MCIL/RCD) 

ITEM-SINGLE  DIRECT  DRIVE  NEGATIVE 
DISCRETE 

FSSR-SINGL  DIR  DRIVE  NEG  FLAG 
DESC-SINGLl  QISECT_DPIVE-NEGATIVE 
L=  SEL  ECTED 

MML#-  V72K302I J 

(MCIL/RCD) 

ITEM-END  EFFECTOR  TEMP  JOINT  SELECT 
D I SCRETE 

FSSR-JNT  SW_EE_T£MP 

DESC-END  EFFECTOR  TEMP  JOINT  SELECT 
I- SELECTED 

MML#-  V72K3016J 


ITEM- 

DE SC— DSC  WORD!  PARITY 
MML  #- 


OESC-PACKED  DISCRETES  FROM  DEC  PANEL 
MML#-  V54M3433P 

I TEM- 
PS SR— 

DE  SC— DSC  WORD 2 ADDRESS 


059200 A 8 
059300AB 
059400A3 
059500A8 
059600A5 
059700AB 
059800AB 
059900 AB 
060000AB 
060100A8 
060200A  B 
060 3 00 A B 
060400AB 
060500AB 
060600A  8 
06  0 7 00  A B 
0 60800A8 
060900AB 
061000AB 
061 IOOAB 
061200AB 
06I300AB 
061400AB 
061500AB 
06 I 6 00 A B 
061 700 A B 
061 800AB 
061900AB 
062000A  B 
062 IOOAB 
062200AB 
062300AB 
06240048 
062500AB 
062600AB 

0/.O  "7  Af)  A D 
I ul J H U 

062800AB 
062900AB 
063000AB 
063100  AB 
063200AB 
063300AB 
063400AB 
063500AB 
063600AB 
063700AB 
063800AB 
0 63  9 00 A B 
064000AB 
064100AB 
064200AD 
064300 AB 
064400AB 
06450043 
064600AB 
0 64 700 A B 
0 64 800 A B 
064900AB 


©,■3 
Q % 

O. 


A. 2. 30-11 


MEMBER  NAME 

r 


X 

X 

X 


c 

c 

c 

r 

c 

r 

c 

c 

c 

r 

w 

C 


c 

c 

c 

r 

c 

r 


c 

c 

c 

c 

r 

c 

c 

c 

c 

c 

r 

c 

r 


c 

c 


c 

c 

c 

c 

c 

c 

c 

r 


c 

c 


CR9MCI 

2 CR  B8_S  ING1 JNT_  REQ  BIT(l), 


MML  #- 


2 CR BB_0 1 RECT_REG  RITil), 


2 CR  BB_OPR_CMD_R FQ  B IT ( 1 ) » 


2 CRBB_AUTO_ I_REG  EIT(l), 


?.  CRBB_ AUT0_2_REG  B I T( L ) » 


2 CRBB_AUT0_3_REG  EIT!1), 


2 CR  BB_AUTC_4_REQ  B IT  C i » , 


nonE 


(MCIL/RCD) 

ITEM-SINGLE  JOINT  MODE  SELECT 
01  SCRETE 

FSSR-SINGLF_JOINT_MODE_REQ 
OESC-SINGLF  MODE  SELECT 
1 - SEL  ECT ED 

MML  #- 


V72K2979J 


ITEM- 

F5SR- 

DESC-OI RECT  MCCE_SELECT 
I=SELECTEO 

MML  #— 


{MCIU/RCD) 
ITEM-OPERATOR 
01  SCRETE 

FSSR-GPR  CMO_MOOE  REQ 
DESC-OPR  CMD  SELECT 
1=  SEL  ECTED 

MML  #- 


V72K2980 J 
GMM AND  MODE  SELECT 


V72K2970J 
MODE  SELECT 


2 CRBB_TEST_REQ  6 1 T t I » » 


{ MCIU/RCD) 

ITEM-AUTO  SEQUENCE  1 
DI  SCRETE 

FSSR- AUTO  SEQ  MODE_S EL 
DESC-ALTO^ATir  SEQUENCE  MODE  SELECT 
l=SELECTED 

MML#-  V72K2971J 

(MCIU/RCD) 

ITEM-AUTO  SEQUENCE  2 MODE  SELECT 
DISCRETE 

FSSR- ALTO  SEQ  MODE_S EL 
DESC-AUTCflATlC  SEQUENCE  MODE  SELECT 
1=  SEL  ECTED 

MML#-  V72K2972J 

(MCIU/RCD) 

ITEM-AUTO  SEQUENCE  3 MODE  SELECT 
DISCRETE 

ESSR—AUTC  SEQ  MODE_SEL 
OESC-AUTCflAT iZ  SEQUENCE  MODE  SELECT 
1=  SELEC  TED 

MML#-  V72K2973J 

(MCIU/RCD) 

ITEM-ALTO  SEQUENCE  4 MODE  SELECT 
DISCRETE 

FSSR—  AUTO_SEQ_MODE_SE  L 
OESC-AUTOMATIC  SEQUENCE  MODE  SELECT 
l=SEL  ECTED 

MML#-  V72K2974J 

(MCIU/RCD) 

ITEM-TEST  MODE  SELECT  DISCRETE 


065000AD 
0 65 1 00  A B 
065  200 A B 
065300 A3 
065400AB 
065500AB 
0 65600 A B 
065  7 00 A B 
0 65 8 00 A B 
065900AB 
0 66  000  A3 
066 IOOAB 
066200 AB 
066300AB 
066400AB 
066500  A3 
066600 A B 
066700AB 
066800AB 
066900  AB 
067000AB 
067 IOOAB 
067 2 00 A B 
067300AB 
067 400  A 3 
0 67500AB 
067  600  A 3 
067700AB 
067800AB 
067 9 00 A B 
068000AB 
068100A3 
068200AB 
068300AB 
068400AB 
068500AB 
068600AB 
068700AB 
068800AB 
068900AB 
069000 AB 
069100AB 
069200AB 
069300AB 
069400 A B 
069500  A3 
069600AB 
069700A3 
069800 AB 
069900  AB 
070000AB 
070 IOOAB 
0 70200AB 
070 3 00 A B 
070400AB 
070500AB 
070600AB 
070700AB 


A. 2. 30-12 

10/16/79 


finoo  now  o nfinonn  odnoon  nnnn  nn  onoo  nntinoo  nnnoort  nnnoj 


EMBER  NAME  CRBKCI 

PSSR-TEST  MODE  REQ 
DESC-TEST  MGDE“REQUESTED 
d REQUESTED 

MML#— 

2 CRBB  CONTROL  MED E ENTER  BITfll, 

(MCIL/RC05 


V72K298L J 


2 CR  BB_CR IT_TEMP_REQ  RIT(1>, 

2 CRBB_DC_W02_PAR  TTY  BITdJ, 

1 CRRV_WORD34, 

2 CRBV_CC_WD3_4DDR  BIT<5>, 


ITEM-CCNTRCL  MODE  ENTER  DISCRETE 
FS SR-CC NT fi'GL_MGDE  ENTER 
DESC-rCMTBC«  Mr.np  pwTPRFn 

i=entered“‘ 

MML#-  V72K2982J 

(MCIU/RCD) 

ITEM-CRITICAL  TEMP  SELECT  DISCRETE 
F S SR- J N T S W C R I T TEMP 
DESC-CRITIC^L  TEfiP  JOINT  SELECT 
I = SELEC  TED 

MML  #-  V72K3017J 

ITEM-  _ 

fssr—  nonE 

CE SC— DSC  W0RD2  PARITY 
MML#- 

DESC-PACKEC  DISCRETES  FROM  DSC  PANEL 
MML#-  V54M3434P 


O SJ 


2 CR BB_ SEQ_ PROCEED  BIT(I),  SS 

CMC IU/RCD ) 


ITEM- 

FSSR- 

DE SC— DSC  W0RD3  ADDRESS 
MML# 


nortE 

V-X2gaflft7  J. 


2 CRBB_ SEQ_STOP  BITd), 


Q & ITEM-AUTO  SEQUENCE  PROCEED  DISCRETE 
53  Q FSSR-SEG_PROC EED_R EQ 
t>  5 DESC-AL'TG  SEQUENCE  PROCEED 
tr1  S l=PROCEED 

Krt  G MML#-  V72K2983 J 

KG  Cd 

^ I MCIU/RCD I 

K3  ITEM-AUTO  SEQUENCE  STOP  DISCRETE 
FS  SR- SEC  STOP.REQ 
oq  ^ DE SC-ALT£  SEQUENCE  STOP 
O 1=  STOP 


2 CRBB_ViD34_SPAREl  BITfll, 

2 CRBB_RM S_MA  ST ER_ ALARM. RE^Et 


,3^  MML#-' 


V72K2984J 


B IT  { I ) , 

ITEM- 

FSSR- 

DESC-RMS  MASTER  ALARM  RESET 
1=RESET 


2 CRB8_  SAF  ING_I  N I T I AT  E BITdi, 


MML#- 

ITE  IM- 
PS SR- 

DE SC— SAF ING  INITIATE 
I=CN 


V72K.29  16  J 


0 70800AB 
Q7090048 
071000AB 
071L00AB 
071200AB 
071300AB 
0714Q0AB 
0715004B 
mi  Anna  8 
071700AB 
071800AB 
07I900A  B 
0 7200QAB 
072100AB 
072200AB 
072300AB 
0724004B 
Q7250QAB 
072600AB 
072700AB 
072800 AB 
0 72900AB 
073000AD 
073L00A8 
073200AB 
073300AB 
073400AB 
073500AB 
073600AB 
073700AB 
0 73  8 00  AD 
0 73900AB 
074000AB 
074I00AB 
074200AB 
074300AB 
074400AB 
074500AB 
074600AB 
074700 A3 
0 74800 A B 
074900A8 
075000AB 
075100AB 
075  200 A B 
075300AB 
075400A  B 
075500AB 
075600AB 
075700AB 
075800AB 
0 7590048 
076000AB 
07610048 
076200A& 
O7630O4B 
0 76400AB 
0 76500AB 


A.  2. 30-13 
10/16/79 


non  nnnnn  onno  '*>o  onon  onnnnn  nnnnon  nnofion  rvinon o noono  03 


EMBER  NAME  CR3MCI 

2 CRBB_SAFING_CANCEL  BIT(l), 

2 CRSB  VERNIER  RATE  REQ  B IT l II 
(MCIl/RCD) 

ITEM  - VERNIER  RATE 

2 CR BB_R AT E_H0L D_REQ  BIT1H, 

2 CRBB_P0RT_TEMP_PE3  BlT(l), 

2 CRBB_STBD_TEMP_REQ  BlTill, 

2 CR  BB_DC_WD3_P  AR I TV  BlTill, 

i CRBV_WORD35, 

2 CR  BV_DC_WD4_ADCR  BIT! 5), 

2 CRBB_CAPTURE_-S  ELECT  BIT(I). 

2 CR  BB_REL_SEL  BlT(l), 

\ 

J . 


I TEM— 

FSSR- 

DESC-SAFING  CANCEL 
i=CN 

MML#- 


SELECT  DISCRETE 
FSSR-VERNI ER_SC VL ING_REQ 
OESC-VERNTER  RATE  SELECT 
1= VERNIER 

MML  #- 


V72K2988J 


V72K2989J 


V72K3027  J 


I MC IU/RCD ) 

ITEM-RATE  HOLD  SELECT  DISCRETE 
FS SR— R ATE  HCL D_REQ 
DESC-RATE  HOLD  SELECT 
l=REGUESTED 

mi#-  V72K30  28  J 

(MCIU/RCDI 

ITFM— PORT  TEMP  LED/ABE/ID  DISCRETE 
FSSR-P AR AM_S.W_PORT  TEMP 
DESC-PORT  TEMP  LED/ABE/ ID  SELECT 
l=SEL  EC  TED 

MML#-  V72K3  0 06  J 

IMCIU/RCD) 

ITEM-STED  TEMP  LED/ABE/ ID  DISCRETE 
FS  SR- P AR AM_ SW  STR  3D  TEM  P 
DESC-STED  TEM75  LED/*BE/ID  SELECT 
1=  SEL  ECTED 

mi#-  V72K3007J 


ITEM- 

FSSR- 

OESC-DSC  WORD 3 PARITY 
mml»- 


DESC-°ACKED  DISCRETES  FROM  DSC  PANEL 


MML#— 

ITEM— 

FSS-R— 

DE SC— DSC  W0RD4  ADDRESS 
MML  #- 

ITEM- 
FSS  R- 

OESC-CAPTURE  SELECT 
I=CN 

MML#- 

ITEM— 

FSSR- 

DESC-RELEASE  SELECT 


V54M3435P 


no* B 


V 72X30.25  J 


0 76600AB 
076700AB 
076800AB 
0 76900 A3 
077000AB 
0 77 100 A B 
077200AB 
077210AD 
0 77220AD 
077230AD 
077300 AB 
0 77400AB 
G 77500AB 
077600AB 
077700AB 
077800AB 
0 77900AB 
078000AB 
078 l OOAB 
078200AB 
0 78300AD 
0784 OOAB 
078 500 AB 
0 786 00 A B 
078700AB 
078800AB 
078900AB 
079000AB 
0791 OOAB 
079200AB 
079300AB 
079400AB 
079500AB 
0 79 6 OOAB 
079700AB 
0798 OOAB 
079900AB 
080  000 A B 
080100A8 
080200AB 
08Q300A8 
080400A  B 
0805 OOAB 
080600A8 
0807 OOAB 
080 8 OOAB 
080900AB 
081000AD 
081I00AB 
081 200 A 8 
08 1300 AB 
0,8-14  OOAB 
0 81 500 A B 
081600AB 
081700AB 
081800AB 
08 1900 A B 
082000 AB 


A.  2.30-14 
10/16/79 


MEMBER  NAME  CR8MCI 

f* 

U 

C 


c 

c 

r* 

c 

r 


c 

c 

r 

c 

r 


c 

r~ 

u 

c 

c 

c 

c 

r 

w 

c 

c 

c 

c 

c 

r 

c 

c 

c 

c 

c 


r 

w 

c 


c 

c 

c 

c 

c 

c 


2 €R  BB_WQ35_SPAR  E L B I T { 1 } 
2 CRBB  PORT  SHOULDER  3RAC 


VMj_  U- 


l=C  N 


V72K3026J 


.SEL  3IK1), 

ITEM- 

FSSR- 

OESC-PORT  SHOULDER  BRACE  SELECT 
l = ON 

2 CR  B 8 S T BD  SHOULDER.  3R  AC  E_  SE  L BIT(U, 

ITEM- 
FSSR- 

DESC-STARBOARD  SHOULDER  BRACE  SELECT 

,y%&L/e(LQ) 

ITEM-EE  AUTO 
FSSR— EE_  AUTO.FLAG 
CESC-EE  AUTO  MODE  SELECT 
MM  L H- 


2 CR8B_EE_AUTO_MODE_  SEL  BIT(l) 


2 CR  BB_rE_MANUAL_  MODE.SEL  8 1 T ( l > , 

I* EM- EE  MANUAL 


•T?D  - 

vi 3Lk3039S 


V72K3040J 

/73Lfc,<???0T 

. ran. 


r 

FSSR-EE 

DESC-EE 

MMLsf- 


MAN.FLAC 

MANUAL  MODE 


2 CR8S_MAN_CCNTRCL_RIGIDIZE_SEL  BlT(l), 

ITEM— 

cc  c o_ 

DE SC-MANUAL 
1=CN 

MML  #— 

2 CR BB_MAN_CGNTROL_DERI GI D IZF.SEL  BIT(l), 

CTEM- 

CC  SR- 

DESC-MANUAL 

1=CN 

MML#- 


S ELECT 

'/7^299/^T 


2 CR8B_WD35_SPARE3  BIT(l), 

2 CRBB_CC_W04_D AR  I7Y  BIT(l), 

1 CRBV_WQRD36» 

2 CR B V_ D C._ W D 5_ A D C R BIT(5), 

2 CRBV_WORD36_SP ARE1  BIT(IO), 
2 CRBB_CC_WD5_PARITY  8IT(1), 


CONTROL  RIGIDIZE  SELECT 
V 72K2992 J 


CONTROL  CERIGIDIZE 


V72K2993J 


I TEM- 
PS SR- 

DE  SC— DEC 

MML#- 

DE  SC— DSC 
WMl  #- 

I TEM- 
FSSR— 
DESC-DSC 
VML*(- 


I TEM— 


W0RD4  OAR  ITY 


WORDS  ADDRESS 


WORD5  ADDRESS 


nonF 

-AAZ23GHLA1J 

AND  PARITY 
V54HW4-44-P 


082 1 00 A B 
082200AB 
082  300  AB 
082400AB 
082500A8 
032600AB 
082700AB 
082800A  B 
082900AB 
083000 A B 
083I00AB 
083200 AB 
083300AB 
083400AB 
083500AB 
083600AD 
083700 A D 
083800AD 
083900 A D 
084000AD 
084300AD 
084400A  D 
084410AD 
084420  AD 
084430A  D 
084440AD 
084500AR 
084600AB 
0 84 7 00 A B 
084800AB 
084900 AB 
085000A  B 
085 100A8 
085200AB 
085300AB 
085400 AB 
SELECT0855004B 
085600AB 
085700AB 
085800AB 
085900 A3 
086000AB 
086100AB 
086200AB 
086300A8 
086400 AD 
086500AB 
086600AB 
086700AD 


VSyuL3*/3U$  0 86  8 00 A B 
^ 086900 AB 

087000AB 
087 100AB 
087200AD 
G87300AB 
087400AB 
087500AB 
087600AB 


nonS 


o # 

O 

F?  O 

L ” 


Q 

v-*t 

r?  vi 

y-4 

S.  G 

>-5 

t — i 

W O 

O g 

o G 
to  W 
ts 


noon  onfin  r>noo  oooo  nono  o noon  on  oooo  ooooo  noon  on  nons 


EMBER  NAME  CRBMCI 


1 CRBV_W0R03?  * 

2 CRBV_CC_WD6_AD0R  BITC5), 


FSSR- 

DESC-OSC  WflRD5  PARITY 
WM  L #— 


no”  S' 


BESC-DSC  WDRD6  ADDRESS  AND  PARITY 
MML  #-  p 

nonE 

ITEM- 

FS  SR-  _ - 

DE SC— DSC  W0RD6  ADDRESS 

MML#- 

2 CR  8V_DC_  T0_  MC  I U_TEST_V«ORD  eHUO), 

ITEM 
FSSR 

DE SC— DSC  TO  MCIU  TEST  WORD 


2 CREB_DC-_WD6_P  AR  ITY  BIT(l), 

1 CRBV_WORD38, 

2 CRBB_Cf]MB  INED_RAM  SITU), 

2 CRBV_WD30_SRAREl  8IT12), 

2 CR8B_CPU_TEST  BITCH, 


MMl  #- 


ITEM- 

FS  SR— 

DE  SC  — DSC  WCRD6  PARITY 
MML  #- 

DE  SC— TE ST  ADDRESSES 

MML  #- 

ITEM- 

FSSR— 

OESC— CCMBINED  RAM  BIT 
MML#- 


v&uZVSU 

no’OB 

V 72*^044-1 
VSAMAMxZ’ 

MjjamxAzj 

Vs*fy^8ro^ 


ITEM— 

FSSR— 

OE SC— CPU  TEST 
MM  L #— 

2 CRBB  RAK_TEST_ADDR_300_3FF  BITCH, 

ITEM- 

FSSR- 

CESC-RAM  TEST  ADDRESS  300  TO  3FF 

MML#-  V72>^04a.i- 

2 CRBB_RAM_TE ST_ACOR_200_?Ff  BITCH,  /bWX^SVCT 

FSSR- 

DESC-RAM  TEST  ADDRESS  200  TO  2FF 

MML#-  V7^3051  J 

2 CR8B_RAM_TEST_ADCR_100_1FF  BITC1), 

item-  /sVx<a.g  snr 

FSSR— 

OESC-RAM  TEST  ADDRESS  100  TO  IFF 

MML#-  VJA0052J 

2 CRBB_RAM_TEST_ADDR_000_OFF  BITCH,  v&X'&S'CT 

FS  SR— 

OESC-RAM  TEST  ADDRESS  000  TO  OFF 

MML#-  VOS!* 0S3J 

2 CRBB_ROM_TEST_ADOR_FOO_FFF  BITCH, 


087700 AB 
087800AB 
087900  AD 
088000AB 
083L00A8 
088200AD 
088  300 A B 
088400 AB 
088500AB 
088600AB 
088700AD 
088800AD 
0838L0AD 
088820AD 
088830  AD 
0S8840AD 
088900AB 
089000 AB 
089100AB 
089200  AB 
089300AB 
089400AD 
08950048 
089600AB 
089700  A D 
Q89800AB 
089900AB 
090000A3 
090100AB 
090200  AD 
090300A  B 
090400AB 
090500 AB 
090600A  8 
090700AB 
0908004B 
090900  AD 
09L000AB 
09II00AB 
091200AB 
09L300AB 
09I400AD 
09I500AB 
091600AB 
091700 4B 
091800AB 
09L9004D 
092000AB 
092100AB 
092200AB 
092300AB 
092400AD 
092500AB 
0926004B 
0 92  7 00 A B 
092800AB 
092900AD 
0 93000AB 
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N AM  E 


CR8MCI 


H E MB  E R 

r 

c 

r 

c 


O S3 
S3  M 
S3  S3 

2 g 

|Z  O 

£g 

HH  > — i 
K-  W 
K*.  > — i 

O 2 

hr-:  ''"3 
^ h3 
h- 1 Kj' 
GO 

_ O 

“ hrl 

O ^ 

O h^ 

S3  ffl 


C 

c 

r 

V, 

C 

c 


c. 

c 

r 

v. 

c 


r 

r 


C 

r- 


c 

c 

c 


r 

c 


c 

C 


c 

c 


c 

c 

r 

r 


ITEM-  0931 00 A B 

FS  SR—  0932004B 

r ESC-RCM  TEST  ADDRESS  E00  TO  FFF  093300AB 

MML#-  54  J.  093400AD 

2 CRBB  ROM  TEST  AOCP  COO  OFF  BIT(l),  t/rWj&S'tT  093500AB 

ITEM-  7 093600  A3 

FSSR-  0 937 00 A B 

DESC-RCM  TEST  ADDRESS  COO  TO  OFF  09380QAB 

M M L #—  '122&2-Q554  093900  AD 

? CP  RB_P  E M TF  ST_  AD0R_  AO 0_  B F F B l T { 1 ) , 094000AB 

ITEM-  y 0 94 1 00  A B 

FSSR-  094200AB 

DF  SC— ROM  TEST  ADDRESS  400  TO  BFF  094300A8 

MML#—  V-Z2m05iui  0 94400AD 

2 CR8B_RGM_TEST_ACnR_80  0_9FF  B I T C 1 > * i S*WJ06OT  0945004B 

ITEM-  vz>1  094600A  B 

FSSR-  094700AB 

OESC-RCM  TEST  ADDRESS  800  TO  OFF  094800AB 

MMl  #—  \m^»0  57J  094900A0 

2 CRB3_RCM_TEST_  A0C!>  6CC.7FF  3 I Tt  1 i , KSVKatf^/J’  -0950004B 

ITEM-  095100AB 

FSSR-  095 200 A 8 

DF  SC -PE  M TEST  ADDRESS  600  TO  7FF  095300AB 

WML#-  V 7 ZK-3 0 5 S-J  095400AD 

2 C k CO_F ' i_  T E 3 T_  A C R:‘._ 40 >D_  ErE  E I T ( L 1 » ~7^/d8(^J  09550043 

ITEM-  vovrcfov*/  0 95600A8 

FSSR-  095700AB 

DESC-RCM  TEST  ADDRESS  400  TO  5FE  095800AB 

MML#-  444283^590-  095900A0 

2 CR0B_RUM_TFSr_ADOR_2OO_3FF  BIT?  1 » * 096000AB 

ITEM-  1 096100AB 

FSSR-  096200AB 

DESC-RCM  TEST  ADDRESS  200  TO  3FF  096300AB 

MML#-  096400  AD 

2 CP  BB  POM  T E S T_  A C C R_  0 0 0 _ ] F F fiJTU),  y^iU8U*t J 096500AB 

ITEM-  096600AB 

FSSR-  096700AB 

DESC-RCM  TEST  ADDRESS  000  TO  IFF  096800AB 

MML#-  V72««St)61.d-  09690040 

vS-yngiSZ  0970004B 

OESC-UN ASS  IGNED;  CONTENT  ARBITRARY  097100AB 

MML#-  V54M3439P  097200AB 

097300AB 
097400 AB 
0975 OOAB 

CESC-UNASSIGNED;  CONTENT  ARBITRARY  097600AB 

MML#-  V 54M3440P  0977004B 

097800AB 
0979004B 
098000AB 

DF  SC- UN  ASS IGNED;  CONTENT  ARBITRARY  098100A8 

WML#-  V54M344IP  0982004B 

098300AB 
098400  AB 
098500AB 

DESC-HARDWARE  STATUS  DATA  FROM  MCIU  098600AB 

MML  #-  i f\  2-a  098700  A B 

098800AB 


1 CRBV_ WORD39 » 

2 CP  8V_WORD39_SP  £R  EL  BITI16), 
l CRBV_W0RD40» 

2 CRPV_W0RD40_SPAREl  011(161, 
1 C-R3V_K0R04I  , 

2 CR  BV,_W0R04 1_  SP  AR  El  BIT!  16), 
1 CRBV_W0RD42, 


O ^ 

a c5 

c Q 
a CO 
r>  h 

2 a 

v-*5 

y-. 

w 


H > 
o • 

*>  ro 

ONOO 
\ O 
H I 

VO  H 


2 CR£5_MC  UJ_F AIL  81111)  , 


- P 

s-? 

i— ^ 

«V 

ss 


(MC IU/RCD) 

ITEM-MCIU  FAILURE  WARNING  DISCRETE 
FSSR- 

DESC-MCIU  FAILURE  WARNING 
1= WARNING 

MML#-  V 54X20  20  J 


IMC.il/RCD) 

ITEM-PORT  ARM  SELECT EO 
ESSP-PORT  ARM  S EL 
DESC-PORT  ARM  SELECT 
1=  S EL  ECT  ED 

MML  # V54X2025  J 

(MCIU/RCD) 

ITEM-ST  PC  ARM  SELECTED 
FSSR-STR3C  ARM.SEL 
DESC-ST  AR8T5ARD  ARM  SELECT 
1=  SELEC  TED 

MML#-  V 54X2026 J 

(MCIU/RCD) 

ITEM— GPC  DATA  FAILURE  WARNING 
DI  SCRETE 

FSSR— 

DESC— GPC  DATA  FAILURE  WARNING 
I -WARNING 

MML#-  V54X2022  J 

(MCIU/RCD) 

ITEM-SAFING  IN  PROGRESS  DISCRETE 
FSSR-SAF ING  IN  PROGRESS  FLAG 
CESC-SAF ING~I N PROGRESS 
1 = C N 

MML#-  V 54X2023J 

(MCIU/RCD) 

ITEM-ALL  BRAKES  ON  DISCRETE 
FS  SR- ALL_  BR AK  ES_GN_F  LAG 
DESC-ALL  BRAKES  ON 
1 = CN 

MML#-  V54X2024 J 

ITEM— 

FSSR-TBD 

DESC-ENC-EFFECTOR  EXTENDED  FLAG 
I = E XTENDED 

MML#—  V54X20  30 J 

(MCIU/RCD) 

ITEM-PAYLOAD  CAPTURED  DISCRETE 
FSSR— PL  CAPTURE 
DESC-PAYLCAD  CAPTURED  FLAG  " 
1=REQUESTED 

MML#-  V 54X2027  J 


098 9 00 A 8 
0 99  0 0 0 A B 

099  100 A B 
099200AB 
099 3 00 A 3 
0 99400  A 8 
099500 A D 
099600A3 
099700AB 

0 99  8 00  A B 
099900 A B 
1 00000  A B 
L 00 100 A B 
100200A3 
1 00300  A B 
100400AB 
100 5 00  A 8 
1 0060048 
100 700 A 3 
1 00800AB 

1 00  900 A B 

1 OlOOOAB 
1 01 100AB 
l 01200 AB 
l 01300AB 
1 01 400 A 3 
10150048 
1 01600 A3 
101 700 A B 
10L800AB 
1 0L900AB 
1 0200QAB 
1 02 100 A 3 
L 02 200 A B 
i 02300AB 
1 02400AB 
102500AB 
1 02600AB 
1 02700 AB 
102800AB 
102900AB 
i 03000AB 
103100AB 
1 03200AB 
1 03300AB 
1 03400AB 
103500AB 
1 Q3600AB 
1 03700  A B 
l 03800AB 
1 03900AB 
104000A8 
L04100AB 
l 04200AB 
l 04300AB 
104400AB 
1 04500  AB 
104600AB 
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OR  BMC 


(MCIL/RCD) 

TTEV-EE  rigioized  flag 
FSSR-EF  RIGIDIZED  FLAG 
DESC-ENt-EFFECTOR  RIGIOIZED  FLAG 
1-R  I G I D I ZED 

MML#-  V54X203  I J 

{ MCIL/RCD) 

T T C M_ 

FSSR-T8D 

DESC-END-EFFECTOR  OPEN  FLAG 
1=CPEN 

MML  #-  V54X2033J 

I TEM- 
PS SR— T 80 

OF  SC- END- EFFECTOR  CLOSED  FLAG 
i —r i n?cn 

,MML  #-*  ""  V54X2034J 

( MCIU/RCD) 

ITEM— EF  CERIGIDIZED  FLAG 
FSSR-FECERIGID 

DESC-FNC-EFFECTOR  CERIGIDIZED  FLAG 
1=DERIGI DIZED 

MML  #-  V54X2032 J 

(MCIU/RCD) 

ITEM-ABE  FAILURE  WARNING  DISCRETE 
FSSR— 

DESC-ABE  FAILURE  WARNING 
l^WARNING 

MML  #-  V54X20  21 J 


DESC-HARDWARE  COMMAND  DATA  FROM  DEC 
PANEL 

MML#-  V54M3443P 

(MCIU/RCD) 

ITEM-CAPTURE  CCMMAND 
FSSR— CAPTURE  CMD 
DE SC— C A PTUR E CCMMAND 
l=CCMM ANDED 

MML#-  V54X2035J 

(MCIU/RCD) 

ITEM-RELEASE  COMMAND 
F S SR-R  E LEAS  E_C  MD 
DESC-PAYLOAD  RELEASE  COMMAND 
L = COMM  AN  DED 

VML  V 54X2036  J 

(MCIU/RCD) 

ITEM-RIGIDIZE  CCMMAND 
FSSR— RIGIC  CMD 
DESC-R  IGIDIZE  CCMMAND 


I 04700 A B 
1 04800AB 
1 04900AB 
l 05000 A B 
105100AB 
L 05200  A3 
105300AB 
1 05400AB 

1 AK CAA A Q 

L U 

1 05600AB 
L 05700 A B 
1 05 8 00 A B 
l 059 00  A B 
1 06 000 A B 
I 06  1 00 A 3 
l 06200 A B 
L 06300A3 
I06400AB 
l 06  5 00  A B 
L06600AB 
I 06700AB 
1 06800 A B 
i 06900AB 
1 07000AB 
I07L00AB 
I 07200AB 
l Q73O0A8 
107400AB 
1 07500 A3 
L 07600AB 
1 07700AB 
L 07800AB 
l 07900AB 
I 08 0 00 A B 
108 100AB 
L08200A3 
1 08300AB 
1 08400AB 
l 08  5 00  A 3 
108600AB 
l 08  7 00  A 3 
L08800AB 
108900AB 
L 09000AB 
109100A8 
I 09200AB 
1 09300AB 
l 09400A3 
109500AB 
109600 A 3 
1 09700AB 
L09800AB 
l 09900AB 
1 10000AB 
1 10 100 A B 
1 10200AB 
1 10300 AB 
l 10400AB 
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MEMBER 

C 


NAME  CP. BMC  I 


M 

1 V 


C 

c 

f 

c 

c. 

c 


c 

r 

c 

c 

c 

r 

V 

C 


2 CR  BB_DERI G_CMO  8 I T { i ) 


2 CR BV_W043_SPAR  E 1 8ITI12), 


C 

r 


c 

c 

c 

c 

c 

r 

c 


1=CCMMANDE0 

MML#- 

(MCIL/RCD) 

ITEM— DEEIGIQIZE  CCMMANO 
TSSR-DFR  IGinj ZE  CMD 
DESC-DFR  IG  IDI  ZF.”CCMMAND 
1=CCMMANDED 

MML  #- 


V54X2037 J 


1 CR8V_WGRD44 » 


2 CR  8V_R AT  E_OMD_ 10_RET  BIT (7), 


2 CR8V_WD44_SPARE1  BITIU, 

2 CR BV_MC l U_FP AM E_  ID  BITI7), 


2 CRBB_WD44_SPARE2  3 I T I 1 > 
l CRBV_W0RD45, 


2 CR  BV_T EST_WORD_ECHO  BITI16) 


CE SC- T ININS 
DATA 

mm- 


' NO  COMMAND 


V54X2038 J 


CONS  I STENC^ 
V54M344/^P 


(MCIU/RCD) 

ITEM-RE  TURN FD  RATE  DEMAND  IDENTIFIER 
FSSR-RATE  GMD_ ID_RET 

DESC-RATE  DEMAND  IDENTIFIER  FROM  ARM 


DECLARE 

CRB 

MCI 

U 

SU 

BTREE4 

CRB 

MC  IU 

SUBTRE 

B 

IN 

•c, 

BIN 

<0 

SB 

IN 

'0 

• ,BIN 

•0 

' tB 

IN 

•0* 

tB 

IN 

•O' 

B 

IN 

•O’, 

BIN 

'0 

1 , B 

IN 

• 0 

* ,BIN 

•0 

• tB 

IN 

•O' 

,B 

IN 

•O' 

B 

IN 

’O’, 

BIN 

'0 

S3IN 

• 0 

SB  IN 

'0 

S3 

IN 

•0* 

tB 

IN 

»0  ' 

BIN 

*0», 

BIN 

•0 

» i3 

IN 

’ 0 

',BIN 

•0 

S3 

IN 

’O’ 

tB 

IN 

4Q  t 

3 

IN 

'O', 

BIN 

'0 

S3 

IN 

*0 

',BIN 

•0 

SB 

IN 

•O' 

,3 

IN 

'O' 

B 

IN 

'O', 

BIN 

•0 

SB 

IN 

*0 

SBIN 

•0 

' ? R 

IN 

•O' 

tB 

IN 

•O' 

B 

IN 

'O', 

BIN 

'0 

S BIN 

*0 

« ,BIN 

'0 

SB 

IN 

'0  s 

tB 

IN 

•O' 

B 

IN 

•O', 

BIN 

•0 

SB 

IN 

'0 

SBIN 

•0 

' ,B 

IN 

• O' 

,R 

IN 

'0  • 

B 

IN 

•O', 

BIN 

•0 

* , R 

IN 

*0 

SBIN 

*0 

’ ,B 

IN 

’O' 

tB 

IN 

• 0 ' 

3 

IN 

•o« , 

BIN 

•0 

S3 

IN 

' 0 

SB  IN 

'0 

SB 

IN 

•O’ 

tB 

IN 

'O' 

B 

IN 

•os 

BIN 

»0 

’ ,3 

IN 

•0 

SBIN 

•0 

' ,3 

IN 

'O' 

tB 

IN 

« 0 ' 

C **  * 

* * ** 

***  ** 

*** 

** 

** 

***** 

$ ♦ 

**  * 

** 

* * * 

** 

** 

*** 

NML#— 


(MCIU/RCDI 
ITEN-MCIU  FRAME  IC 
FS  SR-M c I UlER AM  E" I D EN T 
OESC-VALUE  CF  MCIU  FRAME 
MML  #- 


CESC-TEST  WORD  ECHO 
MML#— 

imciu/rco*£q<P 

ITEM-TEST  'WORD  ECHO 
FSSR-TEST  WORD_ECHO 
DE SC— REFLECTED  TEST  WORD 
MML#- 


V54J28I0J 


IDENTIF IER 
V54J2040 J 


FROM  MCIU 
V54U2045J 
INITIAL! 

♦ BIN’ 


tB  IN  *0  SB  IN  *0 
tBIN'O  SBIN’O 
, BIN  !0  SBIN  *0 
tBIN'OSBIN'O 
, 8 IN  *0  SB  IN  ’0 
tBIN'O' ,BIN»0 
BIN*  0 


tBIN'O  • 
tBIN'O* 


,3  IN *0 
tBIN’O 


tBIN'O 

tBIN’O 

tBIN’O 

tBIN'O 

tBIN’O 

tBIN’O 

tBIN'O 

tBIN’O 

tBIN’O 

tBIN’O 

tBIN’O 


, BIN 
, BIN 
tBIN 
t BIN 
, BIN 
tBIN 
, B IN 
tBIN’O' 
,BIN ’O' 
) ; 


1*0 

' o 
'0 
»0 
•0 
*0 
’0 
"0 


C****  DOWNL  1ST  COMMENT  CARDS 

C sfc**  :****:*:{:  I}:*:*#:*:*  £sj;*:  **#:$::*:!{:  $$*!**:**  **s  ***3=^3**:*:  $*.$##*:#*****;!:#*,>;**$ ]^ 

C **$*  Ti/ORDl  ****  1 

C M=V54M340IP  N=CRRV  WORD I .CRBB_GPC_€CMM_FA I LSI i ; J T-9  l 

C****  W0RD2  ****  l 


10500AB 
10600  A B 
10  7 00AB 
10800  AB 
10900AB 
11000AB 
11100AB 
11200AB 
11300 A3 
11400AB 
11500A3 
U600AB 
11700AB 
L1800AB 
11900AD 
12000AB 
12100AB 
12200 AB 
12300AB 
12400 AB 
12500AB 
12600AB 
12700AB 
12800AB 
12900A3 
13000AB 
13100AB 
13200AB 
13300AB 
13400AB 
13 500 A B 
13600 AB 
13700AB 
13800A3 
13900AB 
14000AB 
14100AB 
14200AB 
14300AB 
14400AB 
14500AB 
14600A3 
14700AB 
14800AB 
14900AB 
15G00AB 
15100AB 
15  200AB 
15300AB 
15400AB 
15500AB 
15600AD 
I5700AB 
15800AB 
15900AB 
16000AE 
L6010AE 
16100AD 


A.  2. 30-20 
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*9 


MEMBER  NAME  CRBMCI 
C 

C M = V54M3402  P N=CRB  V_  W0RD1  ,CR8B  GPC  C CMM_F  A U.  $ { 2 ; } T=9 

C 


C M=V54X2Q9i J N=CR8B_GPC_CCMM_  FA IL  $ { 2 ; ) T = 9 

C M-V5  4X200  3 J N-CPBB  CC  MCIU  COMM  ${ 2 ; I T = 9 

C M=V54X20Q4J  N=CR88  ThFR  CRT  FAILS (2 5)  T=9 

C M- V54X2006  J N =C  RB  Q_  M A DC_OL-T_ TO LER  $ ( 2 ; ) T=9 

C M=  V 5 4 X 2 0 0 7 J N=C.  R3  8_MC PC  CUT  TOLER$( ? ; 1 T=9 

C M=V54X  2008  J N=CRB3_MC  IU,ABE^CA  I LURES  C 2 ; ) T = 9 

C M=V94X2G09J  N=C RB B_ E E_ F a i 1 $T2 % i 1=9 

C M=V54X2010J  N=CRRB  T AC  HCME  TER_F  A I LURE  $ ( 7 ; ) T = 9 

C M=V54X20UJ  N =C R R B_  M C I U_  4 B E_ C C V N_  F A I LU R E $ { 2 ; ) T=9 

C M=V  5 4X  201 2 J K = T R 8 2_MC  n A I LURE  $ { 7 ; ) T=9 

C M = V54X20L3J  N=CRB8_ J PC_FA 1LURE U 2 ; ) T=9 

C M=V54X2014J  N=C R8 8_ S P A_28 V POWER  FA ILURE $ { 2 ? > T=9 


C M= V54X  201 5J  N=CR86_ SPA_COMEUTATOR_FAILURE$( 2; ) 1=9 

C 

C*#**  WGR03 

r M=V54M  3493  P N=CRBV  WORD l . CR8B_GPC_C -CMM_F A IL $ ( 3 ; ) 

C 

WGRD4  ***$ 


C M= V5 4M 3404P  N=CRB V_ WORD i . CR8B_GPC_CC MM_F 4 tl${4  ; I 

r 

WORDS 

C 


c M=V54H2?05J 
C 

C****  W0RD6 

N=CR3V_RAW_ENCCD$(  1 ; ) 

T = 9 

Q 

C M=V54M34QfcP 

N=CR3V_ WORD6 .CRB V_R  AW_T  ACH$ { U ) 

Q 

C M = V 5 4 L 2201J 
C M=  V 3 4X  2 2 1 1 J 
r ,m  = V 5 4X22 1 5 J 
/• 

N = C R 3 V RAW  TACH  $ ( 1 ; ) 
N=CRB3  CR.NT  S AT$  ( l ; ) 
N=CRB3  3KDRV$ 11;) 

T=9 
T =9 
1=9 

C****  W0RD7 

c 

C M=V54M3407P 

N = C R3 V_ WORD7 . CR  8 3_  EEFU_B I T£_FL  4G$ ( 1 

;) 

c 

C M=V5 4X2223 J 
C M=V54X2?02J 
C M= V5  4X  2220  J 
C M= V54X  222 1 J 
C M= V5 4X2222 J 

N = CP.3 8 EEEU  BITE  FIAQSU;) 

N=C.  R8  8 TACH  FAIlll  L 5 ) 

N=CR8B  MCA  F A I L $ { 15 ) 

N = C R B B SPA  28V  PWR  FAILfU?) 

N = C R B B SP A_C0MMUT  ATCR_F  A I L$ ( 1;) 

T=9 

T=9 

T=9 

T=9 

T=9 

£ 

C**#*  WORDS 

£ 

C M=V54H2305J 

N = C R8  V_  R 5W_  ENCCi  D t ( 2;  ) 

T = 9 

Q 

0**4*  W OR  0 9 

r* 

C M=V54M3409P 

r 

N=CRB  V_  W0RD6 . CRB  V_R AW_T ACH$ { 2 ; i 

C M=V54L  230 1 J 
C M=V54X23 l 1 J 
C M=V54X2315J 

N = C RR V RAW  TACH$ { 2 J ) 

N = CRB B CENT  SAT${2;1- 
N=CPBB-BKDRV$« 2; ) 

T = 9 
T=9 
T = 9 

o # 

\ — < |_0 

§g 

>§ 

o 


3 


El 


T=9 


1 = 9 


T=9 


T =9 


T=9 


116200AB 
1 16300AE 
1 16400AB 
1 16  500  A 0 
1 16600  AD 
1 16700AD 
116800AQ 
1 16900  AD 
i 1 7000 AD 
1 17  100AD 
1 17200  AD 
1 17300AD 
1 17400A0 
1 17500AD 
117600AD 
L 17  700  AD 
1 17800AB 
1 18300AB 
1 18 400A 8 
1 18500A0 
1 18600  AD 
1 18700AB 
1 18 800 A B 
1 18900AD 
1 19000 A D 
L L9100AB 
119200AB 
1 19300 AB 
119400AB 
1 19500 AB 
1 19600AB 
1 1970QAD 
i 19800AB 
1 19900AB 
1 20000 AB 
120100AB 
1 20200AB 
1 20300AB 
120400AB 
l 20500AD 
120600AB 
1 20700AB 
120800AB 
120900AB 
12100048 
121100AB 
121200AB 
121300AB 
121400AB 
1215004B 
121600A3 
121700AB 
12180048 
12 1900 AD 
1 22000AB 
1 22 100AB 
122200AB 
1 22300  AS 


H > 

O • 


\ ro 

h • 

CAOO 

o 

H I 

MD  ro 


MEMBER  NAME  CR8MCI 
C 

C WORD  10  *■*** 

r 

C M- V54M 3410P  N=CRBV 
«* 

C M=V54X 2323  J N = CRR  E 
C M= V54X2302 J N=CR8B 
C M=V54X2320  J N = CR3B 
C M=V54X2350J  K = CRB  B 
C M=V5 4X 23 2 1 J N = CRBB 
C M=V54X2322J  N=CR3B 
C 

WORD  11  **** 

C 

C M=V5 4H2405 J N=CR3V 
C 

C#*$*  WORD  12  **** 

r 


N=CRB  V_  W0RD7. CR3  E_ EEEU_9 1 TE_FL4G$  ? 2 ; ) 

N=CRRE_EFEU_BITF_FL4G4(2;)  T 

N=CRBB_T4CH  FAILS(2?)  T 

N = CRB8_MC  4_F.4  IL$ ( 2 ; ) T 

K = CRB  S_ J PC_FA I L $ ( 2 » ) T 

N = CRBB  S P A_ 2 8 V PWR_ F A IL i { 2 ; ) T 

N=CP3B  SPA_COMMUTA TER  F1IL$(2;)  T 


N=C  R3V_R  4W_  ENCGCSC  3*,) 


C M= V54M 34 1 2P 
r 

C M=V54L  240 1 J 
C M = V5  4X24 1 1 J 
C M = V5 4X  24 1 5 J 
C 

C * * r'  w Of’.0 1 3 

c 

c M=  V5  4M  34 13  P 
r 


WORD  14 


C M-V54X2423 J 
C M = V5  4X2402 J 
C M=V54X242C J 
C M=V54X2421J 
C M=V54X2422J 
C 

C WORD  14 

€ 

C M=V54H2505J 
C 

C****  W0RD15 
C 

C M=V54M3415P 
C 

C M=V  54L2501 J 
C M = V 54X25  1 1J 
C M=V54X2515J 
C 

WORD  16 
C 

c M=V54M34 16P 


N=CRB V_  W0RD6. CRB V_R AW_TACH$ { 3 ; I 

N=CRBV_RAW  T A C H $ ( 3 ; ) 

N-=CRB  B_CFN"T_S  AT  $ ( 3 ; ) 
N=CR3B_BKDRV$(3; ) 


N -C  RB  V_  W0RD7 . CRB  £_EFEU_B  1TE_FL  AGS  ( 3 ; ) 

N~C  RB  £_  E E E li 8 I T E_F  L AG  $ { 3 ; ) T 

N=C  RB  B_T  ACH_  F A I L $ ( 3 * 1 T 

N=CRBB_MCA_FAIL$(3;)  T 

N-CR8B  SPA_28V_PWR_FA1L$(3; ) T 

N=CR83_SP4_CCMMUT4T0R_FAIL${ 3;1  T 


N=CRBV_RAW_ENC0D$<4;> 


N=CRBV_kORD6.CRBV_RAW_TACH$( 4; » 


M=V  54L2501 J 
M = V 54X25  1 1J 
M=V54X2515J 


WORD  16 


N=C  RBV. 

N=CRBB 

N-CP8B 


R aw_T  ACH$  S 4 ; ) 
CRN  T SA  T $ ( 4 ; ) 
BKDR?$ (4? ) 


M=V54X2523J 
M=V54X25  C2 J 
M=V54X  2520J 
M=V54X2750J 
M=V54X2521 J 
M=V54X  252  2 J 

****  WORD 17 


N= CRB WORD?. CRB B_ FEE U_B1TE_ FLAGS (4;} 

N=CR9F_FFEU_BITE_FLAGS(4; ) T 

N=CRB8_TACH_FAIlll4; ) T 

N=CR38_MC4_F4IL$14;  ) T 

N = CRB  B_  J DC_  FA  IL  $1  4 ; } T 

N=CR8B_SPA  28V_PWR_FAIL$(4i ) T 

N-CR3B  SPA  COMMUTATOR  T4I L$( 4; I T 


1 22400AB 
122500AB 
L 22  600 AB 

) 

T = 9 

122700AD 

122800AB 

T=  9 

l 22900  48 

T =9 

l 23000AB 

T = 9 

123100AB 

T=9 

12320048 

T = 9 

123300AB 

T =9 

1 23400  4B 
1 23  5004  B 
1 236004B 
L 23700AB 

T=9 

123800AB 
L 23900AB 
124000AB 
1241004B 

T=9 

i 24200A  D 
124300AB 

T =9 

12440043 

T =9 

1 245004B 

T=9 

1 246004B 
1 247 00 4 B 
1 24800AB 

1 24900 A B 

) 

T = 9 

1250004D 

1 25 100 AB 

T = 9 

1 25 200 A B 

T = 9 

125300AB 

T = 9 

12540043 

T=9 

125500AB 

T=9 

1 2 5600 AB 
1 25700AB 
125800AB 
1 2 590048 

O' 

ii 

h* 

1 26000AB 
1 261 004 B 
1 26200 A3 
1 26 300 A B 

T=9 

126400AD 
1 26500AB 

T =9 

1 26600AB 

T =9 

1 269 00 4 B 

T=9 

1 270004B 
1271004B 
1 27200AB 
12730048 

) 

T=9 

127400AD 

127500AB 

T=9 

1 276004B 

T=9 

127 7004 B 

T=9 

‘ — T,  _ ... 

1 2780043 

T -9 

l 279004B 

1 = 9 

128000AB 

T=9 

128100AB 
i 28200AB 
1283004B 

A. 2. 30-22 
10/16/79 


o & 

a a 

y— i nj 

2 g 

9 o 

^ v— i 

^ a 

is 

03  o 

*-d 

° 2 
o v-3 

S3  ffl 
t?d 


MEMBER  NAME 
C. 

C M = V5  4H  260  5 J 

r 

C****  WORD  18 
C 

f.  M=V  54M34  l 8P 
C 

C M=V5  4L  260 1 J 
C M=V  54X261  1 J 
C M= V 5 4X  26 1 5 J 
r. 

C*«**  WORD  19 
C 

C M= V54M 3419P 
r 

C M=V54X2623J 
C M = V 5 4 X 2 6 0 2 J 
C M=  V 5 4X  26  2 C J 
C M=V54X2621J 
C M=  V 5 4X  26  2 2 J 
C 

C * **  * WORD20 
C 

C M=V54H2705J 

r 

C*-***  WORD  21 

f 

C M = V 5 4M  34  2 1 P 


CR6MCI 

N=CRBV_RAW_ENCOD${  5 ; ) 

4444 

N=CR3V_kCRD6.CRB V_R AW_TACH$( 5? 1 

N = CR8V  RAW  TACh$  ?5 ; 3 
M=CR3B_CRNl_SAT$(5; 5 
N = CRBB_BK0R?$(5  ; 3 

*444 

N=CRRV_ WORD?. CR86_ FEE U_8ITE_FLAG${ 

N=CRBS_EEEU_BITE_Fl AG$< 5 ; 3 
N = CRB3_T4CH_f  A1L$(  5 5 3 
N = C R B B_  M T A_  F A I L $ { 5 ; 3 
N = CRBR  SPA_28V_PWR_FA  IL${5  ; 3 
N=CR3B_  SP4__CCMMij  j ATCR_F  5 I L $ { 5 ; 5 

4 4 4 4 

N=CRBV_RAW_ENC0D${6  ; 1 
4 4 44 

N = CR8  V_  WGRD6 . CRB  V_ R AW_T  ACF$ ( 6 ; ) 


T=9 


T=  9 
T=9 
T = 9 


5;) 

T=9 
T =9 
T = 9 
T=9 
1=9 


1=9 


C M = V54L  270 1J 
C M=V54X27llJ 
C M= VS 4X27 1 5 J 
C 

C***«  WORD22 
C M= V5  4M  3422P 

r 

C M = V54X272 3 J 
C M= V5  4X  2702  J 
C M=V54X2720J 
C M=V54X  27 2 1J 
C M=V54X  2722 J 
C 

C**44  WORD?  3 
C 

C M = V54U  3423  J 

r 

C****  W0R024 

C 

c M=V 5 4M 34 24P 
C 

C M=V72K3030J 
C M= V7  2K  30  3 1 J 
C 

C****  WORD25 
C 

C M= V5  4M  342  5 P 
C 


N=CRBV_RAW_TACH$i6?  ) T=9 
N=CR83_CRNT_SAT$16» 3 1=9 
N=CR3B_3KDPV$(  6;  3 T=9 

44  44 

N=CR8V_WCRD7.CR3F_EEEU_BITE_FLAG${6; 3 

N=CR8 B_ EFEU_B I TE  FLAG$(6;3  T=9 
K=CRBB_TACH_FAILl(6;»  T=9 
N=CRBB  MDA  FA1L$<6;)  T=9 
N=CR8  8_SPA_28V_PWR_FAILf(6;  3 T=9 
N=CRB3  SPA  COMMUTATOR  FA IL${6?)  T=9 


4444 

N=CRB V_  WORD 23 .CRBV_  SP  AR  F_ ANALOG_CH ANNEL 1 

4444 

N=CR3V_kCRD24.CR0V_RAk_SlGl$( t ; > T=9 

A=CP3V_RAW_SIGI$(i;}  T=9 

N=CRBV_RAW_SIG2$( 1 ; 3 T=9 

4444 

N=CR8V_ WORD24 .CRBV_RAW_S I G 1 $( 2 ; 3 T=9 


T=9 


T=  9 


T=9 


1=9 


T =9 


1 28400  A 3 
128500AB 
128600AB 
128700AB 
1 288004  B 
1 28900 AD 
1 29000AB 
129100AB 
l 29400 A3 
1 29500AB 
L 29600A3 
129700A3 
l 29800  AB 
1 299004  D 
1 30000  AB 
130100AB 
1 30200 A8 
l 30300 A B 
130400AB 
1 30500AB 
1 30600 A B 
130700AB 
l 30800 AB 
130900AB 
131000AB 
131100A8 
131200AB 
131300AD 
131400AB 
131500A8 
1 31800AB 
1 3L900AB 
1 32000AB 
132I00AB 
1 32200 AB 
1 32300AD 
132400AB 
L32500AB 
l 32600AB 
132700 A B 
1 32 8 00 A B 
132900AB 
133000AB 
133100AB 
1 33200 AB 
1 33300AD 
l 33400 AB 
1 33500AB 
133600AB 
1 33700AD 
133800AB 
133900AB 
134000  A B 
134 100 A B 
1 34200  AB 
134300AB 
1 34400 AD 
134500AB 


A.  2. 30-23 
10/16/79 


MEMBER  NAME  CRBMCI 
C M=V72K3032J  N=C RB V_R AH_S I G1 i l 2 i ) 

C M=V7?K3035 J N=C PB V_R AW  S I G2 i ( 2 ; ) 

C 

r**-*  W0RD26  **** 

C 

c M=V54M3426P  N=CRBV  W0RD24 . CF  BV_FA a_S IG1 $ l 3 ; ) 
C 

C M = V 7 2K3036 J N=C RB  V_RAW_S IG1 1 ( 3 ; ) 

C M=V72K3037J  N-C RBV_R  *W_S I G2$ { 3 ; ) 

r 

C****  WORD  2 7 **** 

C 

C m-=V54M3427P  N=CP.3V  V0R027  .CRBV_R \k  THE  M$  { 1 ; ) 
r 

C M = V5AT  210CJ  N=CPBV_RAW_T.HRM$(  i ; ) 

C M=V5472110J  N = CRB  V_R AW  THf  N_  I D $ J 1 ; ) 

C 

W0R028  **** 

r 

C M = V54M3428P  N=CRBV  W0R027.CPPV  P«V*  THRMS (2;  ) 
C 

C M=V54T 2120J  N=CRBV_RAW  THRM $ { 2 ; ) 

C M=V54T 2130J  N=CPBV  P A \iTTHRM_  I D t { 2 ; ) 

C 

8 WORD?'-) 

r 

C M=V54M  3429P  N=CRB  V_  WCR027  .CR'8V_RAV*  THF  Mi  (3  ; ) 

r 

C M=V  5 4T 2 1 4 OJ  N=CRSV_RArt  THRM  $ { 3 ; ) 

C M=V54T 21 50 J N=CRBV_Rfi‘w  THRM  [D${3;1 
C 

C***=*  WORD30  **** 
r 

C M = V54M  3430P  N = CRB  V_  WORD  2 7 .C  R BV  P.AV  THRM${4;5 
C 

C M = V54T  216GJ  N=C RB V_R AW_ THRM $ ( 4 ; ) 

C M=V54T 21 7C J N=C RB V_P AW_THR M_ ID ${4 ; ) 

C 

C****  WORD 3 1 **** 

r 

C M=V54M343 IP  N-CRB  V_  WORD 3 L . CR  3V_CC_V.iD0_ADCP 
r 

C M=V  7 2K 29*3  8J  N = CRBV  OC_WDO_ADDR 
C M = V72K3003 J N=CRBB  J A_ REQ 
C-  M = V72K  3004 J N=CR8B~VEL  XYZ  REQ 
C M=V72K  3001  J N=CR3B_PCSTTIGT5_XYZ_REQ 
C.  M = V72K3002  J N=CR83_ATT  ITUDE_PYR_REQ 
C M=V72K3005J  N=CR83_R ATE_PYR_REO 
C M= V 72K3000 J N=CPBB_PAPM  TEST  REQ 
C M = V72K 29 75 J N=CRB8  MAN  ORB  RlQ 
C M=V72K2976 J N = CRBB"*MAN  EE_REC 
C M=V7 2K297  7 J N = CR33  MAN_M IX  REO 
C M=V72K2978J  N=CRBB_MAN_PYlI5_REG 
C M=V72K2997J  N=CRB3JDC_WD0_P«R  ITY 
C 

W0RD3  2 **** 

C 

C M=V54M3432P  N=CR8V  W0RD32.CR8V  DC  WD1_ADCR 


\ 

y 


1 34600AB 
1 34 700 A B 
i 34800AB 
134900AB 
l 35000  A3 
135100AD 
1 35  200  AB 
1 35300AB 
1 35400 AB 
1 35500 A3 
135600AB 
l 35700  A 8 
1 35  800 AD 
135900A  B 
1 35000AB 
1 36100A8 
1 36200A8 
1 36300AB 
1 36400A8 
136500AD 
136600AB 
1 36700  A3 
L36800AB 
1 36900A3 
l 37000AB 
1 37100AB 
137200AD 
137300AB 
l 37400A  B 
1 37500AB 
L 37600AB 
137700AB 
1 37800AB 
137900AD 
138000AB 
1 33 1 00 A B 
1 38200AB 
138300AB 
l 38400AB 
138500AB 
l 38600AD 
138700AB 
138800AD 
138900AB 
1 39000 AB 
139100AB 
1 39 2 00 A B 
L3930QAB 
139400AB 
1 39500  AB 
1 39600AB 
1 39 700 A B 
139800AB 
l 39900AD 
140000AB 
140100AB 
1 40 200  A B 
140300AD 


A.  2. 30-24 
10/16/79 


REPRODUCIBILITY  OF  THE 
ORIGINAL  PAGE  IS  POOR 


MEMBER  NAME 


C M=V72K2986J 
C M- V72K29  85 J 
C M=V72K30  10 J 
C M=V72K301IJ 
C M=V72K3012J 
C M=  V72K30 1 3 J 
C M=V72K30 14J 
C M=V72K3Q15J 
C M=V72K3020J 
C M = V7  2K3021 J 
C M=V72K3016J 
C M = V7  2 K29  87  J 
C 

G****  WORD33 
C 

C.  M=V54M3433P 

r 

C M=V72K2969J 
G M= V72K29  79 J 
C M=V  72K2980J 
C M=V72K2970J 
C M=V72K  2971 J 
C M=  V72  K2972.  J 
C M = V72K.  2973J 
C M=V72K2974J 
C M=V72K2981 J 
C M=V72K2982 J 
C M= V72  K30 1 7 J 
C M=V72K2968J 
C 

C****  W0R034 

C 

C M=V54M3434P 
C 

C M=V7  2K2967  J 
C M=V72K29  83J 
G M=  V72K2984 J 
C M=V72K2916J 
C M=V7 2K2988 J 
C M=V72K2989J 
C M=  V7  2K  30  27J 
C M = V72K3028 J 
C M=V72K300&J 
C M=V72K3007J 


C*«*  WGRD35 
C 

C M=V54M  3435P 
C 

C M=V72K3038 J 
C M=V72K3025 J 
C M=V72K3026J 

c w*Y7A  kxoiqf 

C M=V72K3040J 
C M=V72K2990 J 
C M=V72K299 1 J 


N=CRBV 

N=CRBB 

N=GR38~ 

N=CRB3 

N=f RBB 

N-CRBB 

N=CRBB~ 

N=CRBB' 

N=C  RB  B 

N=CRBP 

N=CRBB 

N = C I’  3 3 


OC_ri01_A 
AKFS_C 
JNT_R  EG 
JNT_REQ_ 
JNT_REQ 
J M_R£C_ 
JNT_REQ_ 
JNT_REG_ 
S IHGL_OI 
S INGL  D I 
EE_TEPp_ 
CC_WD1_P 


DDR 
N_C  v D 
SHY 
S HP 
ELP 
V>'RP 
V;  RY 
kRR 
R POS 
R N EG 
RPQ 
ARITY 


N=C  RB  V_  WQRD33  . C R B V_  OC_W  0 2_  AD 0 R 


N=CR3  V 
N=G  RB  3 
N=CPB8_ 
N=C RB  B 
N=C  RB  B" 
K = C RB  R 
N=CR63' 
N = CRBB' 
N=GRBB~ 
N=CRBB. 
N = CRB  B 
N=€RBBl 


OC  ‘w  D2  AD  DR 
SINGL_JNT_REG 
DIRECT  REQ 
OFR  CMC  REQ 
ALTO_lJ?EQ 
AUTC_2_REG 
4UTO_3_RFQ 
AUTC_4_REQ 
TEST  REQ 

CCNTRCL_MCDE_ENTER 
GRIT  TEMP  REQ 
DC  WB2  PARITY 


N=GR3V_HCRD34.CR8V_0C_WD3_ADDR 

N=CR3V_CC  *03  AD  DR 
N=CR3E_SE§_  PROCEED 
N=CRB8  SEQ_ST OP 
N=CRBBIRMS  iMASTERALARM_RFSET 
N=CR38  SAFlNG  INITIATE 
N=CRBB_SAF ING  CANCEL 
N = C RSB  VERMET?  RATE  REQ 
N=CR33_R  ATE_HOLD_RE$ 
N=CRBB_PCRT  TEMP_REQ 
K=CRBB_STBO  TEMP  REQ 
N=CRBB_DC_WD3  PARITY 


N=CR3V_W0RD35  .GR  8V_DG_W  DA_  ADCR 

N=CR3V  CG  WC4  AD DR 

N=CRBB_CAPTURl_SELECT 

N=GR33_REl_SEL 

N=CRB8_  PGR  T_SH0UL0ER_8RAC  E_SEL 
N=CRBB_STBD_SHOULDER_BRACE_SEL 
N=CRBB_EE_AUTG  MODE  SEL 
N=CRBB_5E_MANU'SL_MCTE_SEL  T- 9 


1 = 9 

T=9 
T=9 
T=9 
T=9 
T=9 
T=  9 
T=9 
T = 9 
T = 9 
T=9 
T=9 


1=9 

T=9 
T=9 
T=9 
T=9 
T = 9 
T=9 
T =9 
T =9 
T=9 
T=9 
T=9 
T = 9 


1=9 

T=9 
T=9 
T=9 
T =9 
1=9 

T=9 

J=9 

T = 9 
T=9 
T=9 
T =9 


T=9 

T=9 
T=9 
T=9 
T =9 
T=9 
T = 9 


140400AB 
L4050DAD 
I 40600AB 
140 700 A 3 
140800AB 
1 40900AB 
1 41000AB 
141100AB 
141200AB 
I41300A8 
141400A3 
141500A9 
1 41 600 AD 
l 41 700AB 
141800AB 
l 41 900 A 3 
142000AD 
1 42 100 A 3 
1 42200AD 
142300A8 
142400AB 
142500AB 
1 42600AB 
142700AB 

1 42  800  AB 
l 42 900 A B 

143  000  A 3 
143100AB 
143200A8 
1 43300AD 
143400AB 
1 43500A3 
143600AB 
143700AD 
143800AB 
1 43900AD 
144000AB 
I44100AB 
1 44200AB 
144300AB 
144400 A B 
14450 OAB 
144600A3 
1 44700AB 
144800AB 
144900 A B 
145000AB 
1 45 l 00 A B 
145200AB 
1 45300AD 
145400AB 
145500AD 
14560QAB 
145700AB 
145800AB 
145900AD 
146000AE 
146010AE 


A. 2. 30-25 
10/16/79 


MEMBER  NAME  CRBMCl 
C M=V72K2992J  N =CRB B 
C M=V72K2993 J N=CR3Bl 
C M^LZ2QH44 


MAN_CnNTRGL_RIGIGlZE_SFL 
M AN_ CC N T R CL_  C ER  I G I D I Z E_  SEL 

oc  won  ram  tv 


C****  WQRD36_  **** 

C 

C M= V 5 4H3  <r*1*  N=CRBV  VSGRD36.CRBV 
C 

C N = CR3V 


rc 

;oc: 


V,  C5 
Vs  05. 


CC_MD5_ADDR 

none 


^CR 
PARiTynonJ; 


T =9 
1 = 9 
T = 9 


T-9 

T=9 
T = 9 


wnR037 

c OOng 

C M=V^I£»-W> 

r 


N = C R3V_ W0RD37 . CR  3V_CC_WD6_ ADDR 


N=CRBV 

N=r,RBV" 

iv=crbb; 


T =9 

DC_WD6  AO  DR  T=9 

;oc  to_1ciu_tfst_wqrdv«4U3.4sW 

DC  W06  PARITY  MOMS  T=9 


N=CRB V_  WCR038  «CR 


rare" 

=V-«W»e4*J 

M=V72K3G51 J 
M = V 72K3052J 
M=V72K3053 J 
M=V72K3054J 
M=V72K3055J 
M=V72K3056 J 
M=V72K3057J 
M=V72K3058 J 
M=V  72K3059J 
M=V72K3C60J 
M = V7  2K306 1 J 


N-CRBB 

N=CRB3" 

N=CRBB' 

N = C R3  R 

N=CR8R 

N = C R3  6_ 

N=CRBR 

N = C RBB' 

N=CR33 

N-CRBB 

N=CRBB' 

N=CRBR 

N = C PRB” 

N=C  P30 


CCM8INED 
CR'I  TEST^ 
RAM  TEST 
'P  AM_T  E ST  _ 
R A M_  T E ST_ 
P AM_TE  ST_ 
RCM_TEST_ 
RCM  TEST_ 

PCM  test 

RCM_TESTl 
RCM_TEST_ 
RCM_TEST 
RCM_TEST_ 
RCM  TEST 


ee_CCMBINED_RAM  T=9 

ram/^X^SZ?T  T=9 

foo_3  f fvsyw&yr  t=9 
ACER  200  2FFvCyvafi»<13vrT=9 
AOOR_IOO_lFFirft/^i„TT=9 
ACER  CQ0_0FF*j^l#^!T=9 
ACER  EOO_EFFW^./JV/t  = 9 
ADCPICOO.DFF^vV^^t  T = 9 
ACCR_AOO_BF F*^T?*°,£  T = 9 
ADDR  BOO.gFF^jf^'i  T =9 
ACOR~600_7FF^J^|^r  T=9 
AD  D R 40  0_  5F  F T =9 
A C C P_  20 0_3  F Ff  *jL, 0.  ^=9 
ADDR  COG  IF pfSW20(tSTj  = 9 


WCRD39  **** 


N=CRB  V_  WC1RD39  . CRBV_  ViORD39_S  P ARE1 

r 

C m=V54M34 4GP  N=CRBV_ V»OR040.CRBV_WORD40_SP4RE1 

r 

* * 


W OR 04  l 


c 

C M=V54M344 I ? 
C 

C***-  ^0R042 

C 

C M=V54M3442P 
C 

C M=V54X2020 J 
C M= V54X 202 5 J 
C M=V54X2026J 
C M=V54X2022vl 


N=CR8 V_WGRD41 «CRBV_W0RD4 i_ SPARE  1 
N=CR3V  WGRD'42  .CR3B  MC  IU_FAIL 


N = C R3  3 
N=CRBB 
MCR3B 
M=CRB6" 


MC IU_F  AIL 
PCRT_ ARM  ACT 
STBO_ ARM.  ACT 
G P C_ F A IL 


T=9 


T =9 


T = 9 


T = 9 

T=9 
T = 9 
T=9 
T=9 


146100AB 
I 46200  A3 
L46300AD 
L46400AB 
I46500AB 
I46600AB 
L 46 7 00 AD 
146800A8 
1 46900  A 0 
1 47000AD 
1 47 1 00 A B 
I47200AB 
147300 AS 
l 47400 AD 
l 47500AB 
147600A0 
I 476  LOAD 
I47700AD 
i 47800  A 8 
1 47 9 00 A B 
148000  AS 
148100AD 
1 48  200 A B 
1 48300AD 
1 484 00 AD 
I48500AD 
I 48600AD 
l 48700AD 
I48800AD 
I 48900 AD 
I49000AD 
I49100AD 
I 49 2 00 AD 
I49300AD 
1 49400  AD 
149500AD 
1 49600AD 
1 49700AB 
I49800AB 
l 49900 AB 
I 50000AD 
1 50 100  AB 
150200AB 
l 50300AB 
I 50400AD 
150500AB 
l 50600AB 
150700AB 
l 50800  AD 
150900AB 
151000AB 
I51100AB 
l 51200AD 
1 51300AB 
l 51400AB 
151500AB 
15I600AB 
I 5L700AB 


A 

y 
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MEMBER  NAME 


c. 

M = V5  4X  2023J 

N = CRB B SAFING  IN  PRC 0 

T = 5 

1 51 800*3 

c 

M=V54X29?4J 

N=CkBR  A1  L :’f':3^rT.  OF 

7 = 9 

l 51 90 OA 8 

r 

M-V54X  2030 J 

N=  C R B B EE  EXTEND 

7 = 9 

152000A3 

C 

M = V 5 4 X 2 C 2 7 J 

N---CR3B  PYLO  CAPTURED 

T = 9 

1 52 100AB 

r 

M=V54X203 1 J 

F = C P 3 2 EE  FlG 

7=9 

1 52200AB 

c 

M=V54X2033 J 

N-CRB3_ EE  C PEN 

T =9 

1 52300AB 

f 

M=V54X2034J 

F=C  RBB  EE  CLOSED 

T = C 

1 52400AB 

c 

M=V54X2Q32J 

N=CRBB  EE  DERIG 

T = 9 

152500AB 

c 

f' 

M=V5 4X202 1 J 

N=CR8B_AB'E_FAIL 

T = 9 

1 52600AB 
152700  A3 

c 

c 

-i:  :r-  £ ^ ir.i  Q R 0 4 3 

$ <:  <r% 

1 52800AB 
1 5?  900  A 3 

r 

r 

M=V54M3443« 

N=CR3  V_  ‘f,QRD43  .CRB8_C  APTURD.C^C 

7=9 

1 53000AD 
153100A3 

C 

M-V54X2Q35 J 

N = C R 3 E CAPTURE  CMD 

T = 9 

1 53200AB 

r 

M-V54X2036 J 

N=C R3 B RELEASE  CMD 

7=9 

1 53300AB 

c 

M=  V 5 4X  203  7J 

N = CR8 8 RIG  CMD 

7 = 9 

1 53400AB 

r 

M = V5  4X 2038  J 

N - C RB  B_  0 E R I G_ CMC 

T=9 

153500AB 
l 53600AB 

c *** * Li  D R Q 4 4 

c 

A J/  X X 

•»»  *r-  ■**  r* 

153700AB 
1 53800AB 

r 

f 

M=V54M344 7P 

N=CRBV_Wrp044.CRRV_RATE_DMD_ In_RET 

7=9 

1 53900AD 
154000 A B 

r- 

v = v 9 / j 231  2 J 

N=CP2V  HTE  D M D ID  r E T 

T = 9 

154100AB 

r 

c 

M=V 5 4 J 2040 J 

N=C  R3V_MC I U_FR  AM  E_ I C 

7 = 9 

1 54200A3 
154300A8 

r 

***<--  K CR  045 

****  none 

154400A8 

r 

1 54500A3 

c 

r 

N=CRBV_WCRD45.CREV_TEST_WORO_ECHO 

T = 9 

l 54600AD 
l 54700 AB 

c 

r 

M=V54U 2045J 

N=CRBV_7EST_W0RD_ECH0 

T=9 

1 54800AB 
154900AB 

:{:*  $ & #:{=:!: 

CLCSE  CRB  ^c  u 


* * * * * sjc  * # * ^ ^ * i?  * * * i 5 5 o 0 0 A B 
$*$£***$£*?*  155  100A  8 

155200AB 
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O 5d 

a a 
a a 
Q a 

i — i «2r 


a 


o 

« 

a 

o 

a 

a 


a 

> 

Q 

i i f—m 

K a 

i—i  k! 
GO 

_ O 

a hrj 

o 

o a 
■ a a 
a 


MEMBER  NAME 

r *****  ****** 

C * 

C * A. 2. 3 

C * THIS 

C*  BUT  N 

C * 

c * 

r *********** 
CRI_LVC  DUW 
C. 

L)  INCLUDE  CS 
C 

CLLSt  CRI_L 

c 

CPI  LVC  : 

cgmfogl  rig 

r 


CR  ILVC 
***** ****  = 


* * * * ^ ' 


3*J  :#2*C  5$:  £ s{  ^ j{c  5V  5jc  y,c^  ^r:  3fr  ij 


1 CP  ILVC  RMS  CCN  5TANT S 

CCMPCCL  CC  MAINS  CCN  ST  ANT  S WHICH 
OT  TM  SPEC.  CHANGABLE 


******************************  ****** 
MY:  EXTFFNAL  CCMPCCL; 

SCDTR 

VC_ DUMMY  ; 


******** *****000  IQ0AB 
*000200A8 
*00030048 

ARE  MISSION  DE°ENDENT  *000400 A3 

*000500AB 
*0  006  00A  B 
*000700AB 


**********  ************ 


ID; 


CRI  S PL  JNT  RATE 


DECLARE 
L I M_ COARSE  AR 
INITIAL (CSSS 
CSSS 
CSSS 
CSSS 
CSSS 

csss 

CSSS 

csss; 

£<:  c c 

csss 

csss 

csss 

r^cc 

csss 
:sss; 


c 

r 

r 


csss 

csss 

csss 

(RYE/) 

ITEM-JCINT  ANGLE 
DESC-PAYLCAD  DEP 
FSSR-JRL_PL  CC AR 


R AY  (6,6}  SC 
i CPT_9  8 5200 
_C0T_985202 
CP T_9 85204 
C0T_985 206 
C CT_9P5203 
CCT_9852I0 
CC  T_9  8 5212 
_CCT_ 985214 
_C0T_985216 
;_COT_9  8 5218 
l_COT_985220 
; CCT_985222 
_CCT_98  52  24 
C C T_9  8 5 2 26 
CCT_985228 
CGT_96  50  30 
CO  T_96  503  2 
_CC  T_96  50  34 

P ATE  LIMIT 
ENDENT  JOIN 
SE 


AL  AR 
,CSSS_ 

,csss_ 

,csss_ 

,csss_ 

, c.  s s s 

,csss_ 

,csss_ 

,csss_ 

,csss_ 

,csss_ 

,csss_ 

,CSSS_ 

,CSSS_ 

,csss 

,csss_ 

,csss_ 

,csss_ 

,csss_ 

FCR  S 
T RATE 


CCT 

COT 

CCT 

COT 

CCT 

COT 

COT 

CGT 

COT 

CCT 

CCT 

CCT 

COT 

COT 

COT 

COT 

COT 

COT 


.985201  , 
.985203, 
985205 , 
1985207, 
985209 , 
*9  852  11  , 
985213, 
935215 , 
1985217  , 
985219, 
.985221  , 
985223 , 
.985225, 
.985227  , 
.985229  * 
.965031, 
965C33 , 
965035 ) ; 


ELECTED  PAYLOAD 
LIMITS-COARSE 


DECLARE 

CRI S_?L_J  NT_RAT E_L IM_VER N 

INITIA! 


V98U52  00C 
V98U5229C 
V96R5030C 
V 96R5035C 


ARRAY (6,6)  SCALAR 
(CSS  S_C0T_9869 13,CSRS 
C S S S_C  C T_9  869 1 5 , C S S S_ 
CSSS_CCT_ 986917 ,CSSS_ 
C S S S_CC  T_9  86919, CSS  S_ 
CSSS.CCT  986921, C S S S_ 
C S S S_C  CT_9  8 € 9 2 3 , C S S S 
CSSS  CC1T_986925»CSSS 
CSSS_CCT_98fc927,CSSSZ 
CSSS  CCT  986929, CSSS 
CSS  S_CC  T_9  8 693  1 ,CSSS- 
CSSS  CHT  9369^3, CSSS 


CCT 

CCT 

CCT 

CCT 

CCT 

COT 

CCT 

CCT 

COT 

CCT 

COT 


9 86914, 
'966916, 
9 86918, 
9 86  9 20 , 
.986922  , 
986924, 
986926, 
.986928  , 
986930, 
986932 , 
936934, 


**000800 AB 
000810AC 
G00820AC 
000830  AC 
0008 40 AC 
0 008 50  AC 
000360AC 
000900AB 
OOIOOOAB 
0 16400A8 
0 16500AB 
016600AB 
016700AB 
016800AB 
016900AB 
017000AB 
017100AB 
0 17200AB 
0 1 7 3 0 0 A B 
0 17 400 A 8 
0 17500AB 
0 L 7600  A 3 
017700AB 
0 17800AB 
017900AB 
0 18000 AB 
0 18 100 A B 
018200AB 
0 133GQAB 
0 18400AB 
018 500 AB 
0 18600AB 
018700AB 
018800AB 

- 0 18900AB 
019000A3 

- 0 19 100 A B 
0 19 200  A B 
0 19 3 00 A B 
019400 AB 
019500AB 
019600A3 
019700AB 
0 19800AB 
019900AB 
0 20000AB 
020100AB 
020200AB 
020300  AB 
020400A  B 
020500AB 
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nnno  oonoood  oonooooo 


MEMBER  NAME  CRILVC 

CSS  $_C0T_98fc935 »C SSS_CGT_S86936» 
C5SS_CCT_966937,CSSS  CCT  966938, 

CSS  S_C0T_986939 , CSS S C0T~9 86940, 
C3SS_CGT_98£941  ,CSSS  CCT  986943, 

CSS S_C0T_965G7Q, CSSS  COT  965C71, 

CSS S_CCT_ 965072 ,€S  SS— COT- 965073  , 

CSS S_CCT_965C74 ,CS SSZCCT- 965 C75  ) ; 

(BSC/) 

ITEM-JRL  PVLD  VERNIER 

C ESC- PAYLOAD  DEPENDENT  JOINT  RATE  LIMITS— VERNIER 

F-SSR-JRL  PL  VERNIER 

V98U69  13C- 
V98U6942C , 
V96R5070C- 
V96R5075C 

DECLARE 

CR  I S_PL_TG_  EE  CP  SEl  ARRAYI6)  M4TRIX(3,3) 

IMTIAL{CSSS_C0T_995308,CSS  S_CCT_9  85  309  , 

CSS S_C CT_98 5 310, CSSS  COT  985311, 

CSS  S_COT_9853 12 ,CSSS_CCT_9  853 13 , 

CSS S_COT_9  85 3 14 , C S SS_COT_9853 15  , 

CSS  S_CCT_9  8 53  L 6 ,CS S S CCT  9 85317  , 
€SSS_C0T_985318,CSSS_C0T_985319, 

CSS  S_CCT_98  5320, CSS  S_C0T_9  85321  , 
CSSS„CCT_9BE322,rSSS  CCT  985323, 

CS  S $_CrT_98 5324  fCS SS_COT~ 9653 25 , 
CSSS_CCT_985326,CSS  S_C  GT_9853  27  , 

CSS  S_CCT_985328 ,CSSS_CGT_ 985329, 

C SS  S_CC  T_98  5 330 ,C  S S S CGT_98533L, 

CSS  S_CCT_9 8 5332 ,C S S S_CCT_9 85333  , 

CSS S_C0T_9 8 5334 , C S S S COT  985335, 

CSSS  C CT_985336  ,CSSS_CCT  985337  , 
CSSS_COT_985338,CSSS_COTZ985339, 

CSS  S_CCT  985340,  CSSS_CCT_98534I , 

CSS S_CCT_98534 2 ,€S SS_CCT_985343 , 

CSS$_CCT  985344, CSSS  CCT  985345  , 

CSS  S_CCT_985346  ,CSS  S_C0T_985347  , 

CS SS_COT_9853 48 , CSS S_CGT_9 65349, 

CSS S_CCT_ 985350  ,CSSS_CGT_9 85351  , 

CSSS  CCT_985352,CSSS_C0T_9667C7, 
CSSS_CCT_9667C8,CSSS_CCT_966709, 
CSSS_CGT_966710,CSSS  CGT_96671l  , 

CSSS_CCT  966712, CS SS_COT  966713, 

CSS  S_CGT_966  7 14  »CSSS_CCT_966715)  ; 

( PKG ,PPC/ ) 

1TEM-TRANSFGRMATICN  MATRIX  FRCM  PAYLCAQ  OPERATING 
FR/5ME  TC  ENO  EFFECTOR  OPERATING  FRAME 

PSSR-PL_TC_EF_CP_SEL 

V98U5308C.  - 352C 
V96U6707C  - 715C 

DECLARE 

CRT S_L_E£AP_EET  ARP  A Y 1 2 ) SCALAR 

IN  I T I AL { CSS  S C0T_985254  » CS SS_COT_9  85  255 ) ; 

{ RKG , R PQ/ ) 

ITEM-LENGTH  FRCM  END-EFFECT  CR  ATTACH  POINT  TO  TIP 

FSSR-L_EEAP_EET 

V98U5254C- 


\ 


020600AB 
020700AB 
020800AB 
020900 A B 
021000AB 
0 21 100  AB 
021200AB 
021 300 AB 
021400AB 
021500AB 
02 l 60 DAB 
021700AB 
021800AB 
02I900AB 
022000AB 
022100AB 
022200AB 
022300 A B 
022400AB 
022500AB 
022600AB 
022700 A B 
022800AB 
022900AB 
023000AR 
023100AB 
023200AB 
023300A  B 
023400A8 
023500A  B 
023600AB 
023700AB 
023800AB 
023900  AB 
024000AB 
024100  AB 
0242004B 
024300AB 
024400A  B 
024500AB 
024600A3 
024700AB 
024800AB 
024900AB 
025000AB 
025100AB 
025200AB 
025300 AB 
025400AB 
025500A8 
025600AB 
025700AB 
025800AB 
025900AB 
026000AB 
026100AB 
026200AB 
026300AB 
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MEMBER  N AM i 
C 

r 


CRILVC 


V98U5255C 


c 

c 

c 

r 

c 

c 


CECLARE 

CPI S ARM. AVAIL  INTECEP  I N I T I AL { C S SS_CC T 985100) 

(PCD/) 

ITEM-ARM  AVA I LA  8 1 L IT  V INDICATOR 
CF.SC-C  = PORT  * 1 = STPBC?2  = 8CTH 
FSER-APM_  AVAIL.  INDICATOR 


V98U5100C 


CR  I S_ 
CSS 


c 

c 


o # 

ixi  Q 

@§ 


CRI  S 

r 


cj 


o c 

gc 

i — i c 
£3 


CECLARE 

‘3Y  L D_  TO  VALID  ARRAYJ6)  INTEGER 

INITi ALICSSS.CCT  966990, CSSS.CCT  566991, 

S.CCT.56699 2, CSSS.CCT. 966553,?SSS_CCT_566994,rSSS_C0T_96699 5) 5 
{REX, RID/) 

ITEM-FL  ID 

HE  SC- TABLE  OF  VALID  P4YICA0  ID 
F S SR— V AL IC.PL.  ID 

V96J6990C-995C 

DECLARE 

EE  I C.VAL ID  ARRAY { 2 ) INTEGER  INITIAL  I CSSS.CGT.966588  , 

’S-^0T-,6fc989!  | 

IT  EM- EE  TD 

DESC-TA8LE  OF  VALID  EE  IC  ■ 

F SSR— V AL I D.E E_  ID 


*n 

> 

Q 

t=)  . _ 

1 1 

C0  O 

o H 

td  W 
C?3 


V96J6988C-989’ 


DECLARE 

CRIS.V.EE  POR  SEL  ARRAY  {6)  VECTOR  {?.) 

IMTIALICSS  S.CGT.966  770  ,C  S S S 
CSSS  C0T.96  677 2,CSSS' 
CSSS_CCT_966774,  CSSS' 
CSS  S.CCT.96677  6 ,CS SS 
C SS S.CCT.966778  »CSSS 
CSSS.  COT. 966780, CSSS. 
CSSS.CCT.966782 ,CSSS 
CSS  S.CGT.966 78 4 ,CSSS 
CSS $_CCT_9fc67S6 , CSSS 
C ( P KG » R PG/ ) 

C ITEM-VECTOR  FROM  END 

C RESOLUTION  IN  P 

C FSSR-V  EE.PQR  SEL 


CCT 

CGT 

COT 

CCT 

COT 

COT 

COT 

CGT 

COT 


566771 , 
566773 , 
566775 . 
1566777 , 
.566779, 
966781 , 
.966783, 
966785 , 
.966787) ; 


EFFECTOR  TIP 
AYLCAD  FRAME 


TO  POINT  OF 


CPIS  F 


C 

C 

r 

c 

C 


CECLARE 
A PR  A V { 6 ) 

INITIAL) CSSS.CCT 
CSSS  CCT 
CSS  SIC CT 

{ PHM/ ) 

ITEM-F 

CESC-PAYLOAC  CONSISTENCY  CFECK  FACTOR 
FSSR-F 


V96U6770C- 

V96U6787C 


.9  8 706  i,CSSS_C0T_987C62  , 
.587063  ,CSSS_C0T_587C64, 
9S7C65,CSS S.CGT.966 730); 


V98U7061C- 


0.26400AB 
026 500 A 8 
026600AB 
026700A8 
026800AB 
026900 AB 
027000AB 
027I00AB 
027200AB 
027300AB 
027400 AB 
027500AB 

027  600  43 
027700AC 
0 27710 AC 
027800AB 
027900A  B 
028000A  B 
028 iOOAC 
028200AB 
028300AB 
028400AB 
028500AC 

028  510 AC 
028600AB 
028700AB 
028800  A3 
028900AC 
029 000 A 3 
029I00AB 
029200 AB 
029300AB 
029400AB 
029500AB 
029600AB 
0257QOAB 
02980QAB 
029900AB 
030000AB 
030 100 A B 
030200AB 
030300AB 
030400 A8 
030500AB 
030600AB 
030700AB 
030800AB 
030900AB 
031000AB 
031 100AB 
031200AB 
031 300  AB 
03 14 004 B 
03L500AB 
031600AB 
031700AB 
031800AB 
031900AB 
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REPRODUCIBILITY  OF  THE 
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CO  CD  CD 
<<t< 

000 

000 

O (\> 

comcn 

OOO 


► 

OO 

10,0 

sOC^ 
ON 
sO 
ZZZ) 
00  SO 

>> 


o 

0> 


a: 


LU 

3£ 

< 


<*  > 

> 


1 

v— 1 

Ct 

V> 


Ui 

Ui  t/i 

5E  Zj 

LU 

sex  *0 


%) 

G7 


o so 

Q 

^ o 

► E 

^ o 

Q £ 

CO 

|-d  § 
O 

O h3 
£J  W 
t=l 


MEMBER  NAME  CRATE 

C ^ ^ ^ ^ $ $ $X<  ££  ^ #:*c  *£#£:£**  :jc ##:(::£(}  QO  100AB 


C: 
r * 
c* 
c * 
c * 

<~  4= 

c* 
c* 
c * 


a. 2. 32  WORKING  DATA  CCMFOCL  (CR4_TE) 

VARIABLES  AND  FLAGS  PASSED  WITHIN  RMS 
HARDWARE  AND  MISSION  AND  PAYLOAD  INDEPENDENT 

MEMBERS  OF  THIS  CCM^OOL  ARE  INITIALIZED  EITHER  TO  ZERO 
CK  TO  INITIALIZATION  S PC  Cl F I C AT  I ON S 


C* 

c * 

c * **  ****  **  $ ♦ **  *****$!{::«= 
CRA_TE:  CCMPOOL  RIGID; 


It****  *'***£*:$$$*  * * sit***#**:*  # # 


DECLARE 

CRA3_RI T_ALARM  B IT  !1)  IN  I T I AL  { 0 FF  J ; 
C (RDC/RIT1 

C ITEM-RIT  ALARM  FLAG 

C FSSR—TPF_ ALARM  FLAG 

C “ 

r 

DECLARE 

CRAB_TRANS  FLAG  ECCLEAN  IN.ITIALLGFF, 

C ITPM-TRANSl 

C FSSR-TR ANS.FLAG 

C 
C 


MML  # NONE 


IN  I !\  l T I A L(C F F J 5 

W CRvTV  /fCKV) 

;i  atiTn  iRversIcn 


FLAG 


DECLARE 

C«AV_POR  XLT.RSLT  ATL  SCALAR  INITIAL(O); 

C 

0 M = V9  2R  33  ? fC  N=CR4V  PCR_XLT  RSLT  ATL  1=1  U=FT/S 
C {ROD,  DL/RXY , RT  V ) 

C ITEM-ACTUAL  RESULTANT  PGR  TRANSLATION  RATE 

C FS  SR- ACT_RESULT  AN  T_POR  TRANS_RATE 


DECLARE 

CRA V_ PC R_X LT_ R S L T_C M D SCALAR 


INITIAL(O)  5 


C M=V92R32  70C  N = CRAV  PCR  XLT_RSLT  CMD  T=  1 L=FT/S 
C.  (RDO, DL/RXY, RTT/} 

C ITEM-COMMANDED  RESULTANT  PGR  TRANSLATION  RATE 

C F S SR  - € M C_  R ESULTANT_P  CR_TR  A N S_  R A T E 


C. 

C 


c 

c 


DECLARE 

CRAV_X_SHY_WY  SCALAR  INITIAL(O); 


M=V92H3338C  N=C 


V_X_ SHY  WY  T= 1 U=FT 
RRP,RTV7RKG) 

X "COMPONENT  OF  THE  ARM  REF  FROM  THE  SHOULDER 
YAW  JOINT  TO  THE  WRIST  YAW  JOINT 
E S SR— X SHY  WY 


*0 00 200 A B 
*000300AB 
*0 00 ADO A B 
*0  005 00 A B 
*0  006004B 
*000 700 A 8 
*000  8 00  AS 
*000 900AB 
*00100048 
*0  01 100AB 
*001200 AB 
*0  01 3 00  A R 
I***001400AB 
001500AB 
0 01 6 00  A 3 
001700AB 
0018004B 
001900 AS 
002000  AS 
0 021 004 B 
002200 A B 
002300AB 
0G2400AB 
002500AB 
0 02 6 00 A B 
0 02  7 00  4 B 
0 02800AB 
002900AB 
003000AD 
003100AB 
0 03 2 00 A 8 
003300AB 
003400 A3 
003500AB 
00360048 
003700AB 
003800AB 
003900AB 
004000AB 
00410048 
004200AB 
004300AB 
0 044 00 A B 
004500AB 
004600 A B 
004700A8 
004800AB 
V92R32  70C  004900AB 

005000 A8 
005I00AB 
005200 A B 
0 05  3 00  A B 
005400AB 
005500AB 
005600AB 
005700AB 
005800A8 


V92X2425X 


V92R3326C 
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MEMBER  NAME  CRATE 


DECLARE 

CRAV_L_WP_EET_IP  SCALAPv  INI7IAU0J; 

(RRP  RTV/RKG) 

: ITEM-DISTANCE  FPCM  WFP  TG  EE  TIP  PRGJECTE 

PLANE  OF  AM 
F S S R - 1 W P_  E E T_  I 0 

DECLARE 

‘RAV  L_WY  EET  SCALAR  INITIAL(O); 

( FR P , R TV /RKG I 

ITEM-DISTANCE  FRC  M WRY  TO  EE  TIP 
F S SR-I.  _WY_EET 

DECLARE 

CR AV_JA_S IN234  SCALAR  INITMLCO); 

{ FRF ,RTV/PKGS 

ITEM-SINE  CF  THE  SUM  OF  THE  SHOULDER  PITC 
PITCH  AND  WRIST  PITCH  ANGLES 
FSSR-S234 


V92H3338C 


D X-Z 


r 

C 


r 

C 

c 

C 

r 


V92H3336C 


c 

r 

V 

c 

c 


V92H3337C 

H, ELBOW 

V92H33  48C 


DECLARE 

C R A V_  J \_C  G S 2 3 4 SCALAR  INITIAL!!)); 

{ RRF  RTV/KKG) 

ITEM-COSINE  CF  THE  SUM  OF  THE  SHOULDER  PITCH,  ELBOW 
PITCH  AND  WRIST  PITCH  ANGLES 
FSSP-C234 


V92H3358C 


C 

C 


DECLARE 

CRAV  JA  SIN23  SCALAR  INITIAL(O); 

IFTV/RKG) 

ITEM-SINE  OF  TFE  SUM  OF  THE  SHOULDER  PITCH  AND 
ELBOW  PITCH  ANGLES 
FSSR-S23 


DECLARE 

CRAV  J A_COS23  SCALAR  INITIALS); 

(RTV/RKG) 

ITEM-CCSINE  OF  THE  SUM  CF  THE  SHOULDER  PI 
ELBOW  PITCH  ANGLES 
FSSR-C23 


DECLARE 

CRAV  WP  TO  EE_ ANGLE  SCALAR  INITIALIO); 

(RKG/RYE) 

ITEM-ROTATION  ANGLE  OF  EE  FRCM  WRR  FRAME 
FSSR-WR  TG_EE_ ANGLE 
CR  1267  LA 


V98U3347C 

TCH  AND 

V98U3350C 


MML#  NONE 


0 05 9 00 A B 
006000AB 
006100AB 
006200AB 
0 06 3 00 A B 
006400AB 
006500AB 
0 06 6 00 A B 
0 067  00 4B 
006800  A3 
006900AB 
00700GAB 
0 071 00  A B 
007200AB 
007300 AB 
007400AB 
00750048 
007600AB 
007 7 00 A B 
0 07 8 00 A B 
0079 00 A B 
G08000AB 

008  100  A B 
008200 A B 
008300AB 
0Q8400AB 
0 08 5 00 A B 
008600AB 
0 08 7 00 A B 
0 08 8 00 A B 
008900 AB 
009000 A B 
0 091 00  A B 
009200AB- 

009  3 00  A 8 
0 09400 A B 
0095Q0AB 
0096Q0AB 
0097 OOAB 
0 09 8 00  A B 
0099 00 A B 
010000AB 
010100AB 
0 L0200AB 
010300AB 
010400AB 
01 05 OOAB 
01 06 OOAB 
010700 AB 
0 108 00 A B 
010900 A B 
011000AB 
OlllOOAB 
Oil 200AB 
011300AB 
011400AB 
011500AD 
011600AB 
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EMBER  NAME  CRATE 

CECL ARE 

CR4B_RHM_FIRST_P.ASS  BITCi)  tartlN  IT IALCCFFI  ; 

(RHM,RVM/S§*) 

IT EM-RHM  FIRST  TIME  FLAG 
FSSR-F  IRS T_ PAS S_ FLAG 


DECLARE 

CR43_HC_NULL  BITCI)  I N IT  I a L C CFF ) ; 

M=V 92X3 12  I X N=CRAB_HC  NULL  T=6  B = 16 
C FWP,??QC,RJS,DL/RYE) 
ITEM-HC  NULL  FLAG 
FSSR-FC_NULL_FLAG 


DECLARE 

CR  AV_RA  TE_DMO_ I D_RET  INTEGER  INITIAL (0); 

( R VM/RCO  ) 

ITEM-RATE  DEMAND  ID  RETURN 
fssr-rate  DMD  ID  RET 


DFCLARE 

CR  AV_SC  AL'FG_P0R_  RSL  T AT  L SCALAR  INITIAL(O); 

{ FNC/RDC ) 

ITEM-SCALED  ACTUAL  POR  RATE 
FS SR—  AC T PCR_RESULT4NT_VEL 


D E F L AR  E 

CRAV_SCALFn_POR_RSLTlCMD  SCALAR  INITIAL  CO  1 ; 

(RNC/RDDJ 

ITEM-SCALED  COMMANDED  PCR  RATE 
FSSR-CMD  POR_ RESULT ANT_ VEL 


DECLARE 

CRAB_RH  M_ ALARM  B IT C 1)  INITIALCCFF); 

CRCD/RXY  ,RHM) 

ITEM-RHM  ALARM  FLAG 
FSSR-RMS_M ASTER  ALARM  WARNING 


DECLARE 

CRAB_SING_SHY  BOCLEAN  INIT I AL ( OFF)  ; 

M=V 92  X3 200X  N=CRAB  SING  SHY  T = 6 B^16 

C RTiM  * DL7RXY  ,RRP ) 

IT EM- SHY  SINGULARITY  FLAG 
FSSR-SHY_STNG_FLAG 


DECLARE 

CRAB_SING_ELP  BOOLEAN  INITIALCCFF);  - ' 
C 


MoME 

¥9^X31 4 9T 


V92X3  L 2 1 X 


Non  e 

■V54U00  10J 


V72L2933J 


w7*ji  *)n7/.  i 
V 9 C.  X—C.  -7  DTU 


MML#  NONE 


V92X3200X 


0 1 1 7 00  A B 
Oil 800AB 
0U900AB 
0 12000AD 
012100AB 
012200AB 
012300AB 
0 1240QAB 
0 12  500  AB 
0 12600AB 
0 1 2 7 00  A B 
0 12800AB 
012900AB 
0 13000 A3 
0 13100AB 
0 13200  A3 
0 13300 A B 
0 13400 A3 
013500AB 
013600AD 
0 1 3 700 A B 
013800 AB 
013900AB 
0 14000AB 
014100A8 
014200AB 
0 14300 A3 
0 l 4400 A B 
0 14500AB 
01 46 00 A 8 
014700AB 
0 14800AB 
014900AB 
0 1 5000A8 
015 100AB 
0 15200AB 
015300AB 
0 154Q0AB 
015500AB 
0 15600AB 
0 15700A3 
0 15800AB 
015900AB 
0 16000AB 
0 16100AB 
016200AB 
0 16300AB 
0 l 6400 A 8 
0 16500AB 
0 16600AB 
0 16700AB 
016800A8 
0 16900AB 
017000AB 
017L00AB 
0 1 7200AB 
01 7300 A 3 
0 17400A8 


O 

11 

Q 


r1 


p- 

S'- 


-“o 

*-d 

la 

*1 


- i 
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EMBER  NAME  CRATE 

M=V92X3?Q2X  N=CRAB_S ING  EL P T=6  B=16 

( RHMtDL7RXY ,RRP > 
ITEM-ELF  SINGULARITY  FLAG 
FSSR-ELP  SING  FLAG 


DECLARE 

CR  A3_  SI  NG_VsRY  BOOLEAN  I N l T I AL  I C FF  ) ; 

M=V92X32'31X  N=CR  AE_  S ING  ViRY  T=6  B = 16 

( PHN ,DL7RXY ,RRP ) 
ITEM-kRY  SINGULARITY  FLAG 
F S SR— V Y_S I NG  FLAG 


TECLARF 

CRAB  MAX  TORQUE  SITU)  INITIAL  CCFFi  ; 

{ PNC/RXY ) 

ITEM-MAXIMUM  TORQUE  FLAG 
FSSR-NCNE 


DECLARE 

CRAB  MAN  TO  IDLE  BOOLEAN  INITIAUOFFI; 

IPQC/RXYI 

[TEM-y.ANUAL  TO  IDLE  FLAG 
FSSR-NCNE 


y*  I NIT  I ALIO!  ; 

R CCUfvT 


DECLARE 

CP  AV_  SU  BMQDE_ ID  INTEGER  INITI«L(0); 

M=V92J3 135C  N = CR AV  SUBMODE_  ID  7=4  U=ND 

{PXY»RAS»DL/PGC) 

item-submode 

FSSR— COORD_SYS_SEL_ID 


DECLARE 

CRAB  RAS  FIRS T_ TIME  8ITI1)  I NI T I AL (C FF } ; 

( PAS/RXY I 

ITEM-PAS  FIRST  TIMF  FLAG 
FSSR— F IRST_PASS_FLAG 


DECLARE  ...  - 

CRAV_AUTO_SEQ_ACT  INTEGER  INITIAUOJ? 

M=V92U3 105C  N=GR A V_ AU TO  SEQ  ACT  T =4  U = ND 

iras,dl7rxyT 

ITEM-SELECTED  RMS  SEQUENCE 


I 


DECLARE 

CRAV  10_ERR0R  COUNT  INTEG 
XfcQfc  i REX/RQC> 
ITEMM/C  ERRC 

FSSR-NCNF 


V92X3202X 


V92X320LX 


MML#  NONE 


MML # NONE 


MML#  NONE 


V92J31 35C 


V92X3149X 


017500AB 

0 17600  A3 
G17700AB 

01  7800 A3 
017900AB 
018000AB 
0L8100AB 
0 18200AB 
0 L 83 00  A B 
018400AB 
0 18 500 A B 
018600AB 
018700A8 
0 1 88  00 AB 
018900AB 
019000  A3 
019100AB 
0 19200  A3 
019300AB 
0 1940043 
0 19500AB 
019600AB 
0 19700 A B 
019800AB 
0 1 99  00 A B 
02Q0004B 
020100AB 
020200 AB 
0203 00 A 8 
020400AB 
020500AB 
020600  A D 
0 20 7 00 A B 
0 20 8 004 B 
0 20900 A B 
021000AB 
021 100AB 
021200AB 
021300AB 
021400AB 
021500AB 
021600AB 
021700AB 
021800AB 
021900AB 
0220004B 
022100AB 
022200 AB 
0 22 300 A B 
022400AB 
022500AB 
022600AB 
022700AB 
022800AB 
022900 AB 
023000AB 
023100AB 
0 23 200 A B 
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IEMBER  NAME  CRATE 

FSSR-AlTO_RMS_SEQ_IC_SEL 


DECLARE 

_CR48_ POSIT  ICN_HOLD  E l 7 (1 3 INIT IAL (OFF  ) ; 

: M-V92X3  14  iX  N=CRAE_FQSITICN_HCLD  T = 6 3=16 

{RWP,DL/RXY,  RAS3 
I TEM-FCSI TICN  HOLD  FLAG 
F S SR  - P H S_ H C L u_  F L A G 


DECLARE 

CR  A V_  TD_R  EF_  I D INTEGER  INITIALIC); 

(RJS»RAS,RTV/RXY) 
ITEM-10  REFERENCE  ID 
; FSSR-T??? 


03  O 

8 ^ 


CECLARE 

CR  AV_RD_R  EF  ID  INTEGER  INITIAL(O); 

{ FJS»RAS,FTV/RXY) 
ITEM-RO  REFERENCE  ID 
FS  SR- ? ??? 


CECLARE 

CRaV.CI sp a tcfer_ pointer. saved 

INTEGER  INITIAL!  U; 

{ P EX/RXY ) 

ITEM-SAVED  DISPATCPER  TABLE  PC  INTER 
; FSSR-NCNE 


CP AV_CONF JG_RE0 


DECLARE 

Q INTEGER  TNT  TI  41  ini  : 
CREXtRXY/REXtPCC) 
ITEM-CCNFI GUR  AT IC  N REDDEST 
FSSR-NCNE 


CECLARE 

CRA V_MODE  SWITCH_ I NDEX_L A$T_ PASS 

INTEGER  INITliUOJ}.^ 

ITEM-MCOE  SWITCH  I NDEX t~HST 
FSSR-NCNE 


CECLARE 

CR A V_CO  NF I G INTEGER  INITIAL(O); 

M=V92U3100C  N=  CR  A V CCNFIG  7=4  U = ND 

{RlX,RWP,PQC»DL/REX,RQC,RXY) 
IT  EM-CCNF IGURATICN 

; F S SR- RMS_SOFTWARE_ CONFIG  ID 


023300AB 
V92U3  105'"  023400  AB 

023500AB 
023600AB 
023700AB 
023800 AB 
023900AB 
0 24000AB 
0241004B 
0/?4z004» 
V92X3I4IX  024300  A3 
024400AB 
024500A  B 
024600AB 
024700AB 
024800AB 
024900AB 
V92U3110C  025000AB 

025100AB 
025200 AB 
025300AB 
025400 AB 
025500AB 
025600AB 
V92U3115C  025700AB 

025800AB 
025900 AB 
026000AB 
026I00AB 
026200AB 
026300  A3 
026400AB 
MML # NONE  0 26500AB 
026600AB 
026700AB 

526900AB 
027000A8 
027I00A8 
MML  # NONE  027200A8 
0 27300AB 
027400AB 
0 27500A8 
027600AB 
02 7700 A 8 
027800AB 
027900 AB 
MML#  NONE  028000AB 
028 lOOAB 
028200AB 
028300AB 
028400 A3 
0 28500 AB 
028600AB 
028700AB 
028800AB 
V92U3L00C  028900 AB 

029000AB 
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MEMBER  NAME  CRATE 


CRAB. 


DECLARE 

SOFT  STOP  ENABLE  6IT(13  IMT 
®I3  Pi  BJH*/ PXT  » R CD  ) 
ITEM- SOFT  STOP  LIMIT 
FSSP-SOFT_STOP  LIMIT 


I ALIGN)  ; 

S ENABLE 
S_FLAG 


FLAG 


DECLARE 

CRAB  HCIU  10  BlT(l)  I NI T I AL ( OFF ) ; 

(0X3PjREX,RHM/PEX,PXY,RUD) 
I TEM-NC  IU  I/C  FLAG 
FSSR-MC  IU_I0_CN  CFF_FL  AG 


DECLARE 

CR  AV_JwT_P AST  INTEGER  INITIAL(C); 

{ FWP,RSC/RXY  ) 

ITEM-SAVED  JCINT  SWITCH  INDEX 
FSSR- JOINT  LAST  PASS 


DECLARE 

CRAB_RSC_FtRST  PASS  BIT{1)  IMTIAUCFF); 

(PSC/RXY ) 

JT:-W_rsc  FIRST  T I w F Ft  AG 
FSSR-F  IR  ST_P  A S S_F L AG 


V92X3I 20X 


V92X38  35X 


MML  * NONE 


V92X31 49X 


DECLARE 

ChAV_TEST_VID  delay  integer  imtialic); 

— inCE/RXY  ) 

ITFM-COUNT  DOWN  - 
FSSR-CCUNT_OCWN 

MML*  NONE 

DECLARE 

CRAV.MCIU  FR  AME_ ID  PAST  INTEGER  IN  ITI AL( 128)  ; 

( RCC/RGC) 

IT  EM— MC  IU  FRAME  ID  LAST  PASS 
F S SR-  H C I U_  FR  A N E_  ID_LP 

MML*  NONF 

DECLARE 

CRAB  CONTRGL_MGDE_ ENTER  BIT(l)  INITIALICFF) ; 

(REXtRCC/RXY, PCD) 

ITEM-CCNTRGL  MODE  ENTER  DISCRETE 
fssr-ccntrcl_mcde_enter 

MML#  NONE 


DECLARE 

CRAV.MGOE  SWITCH  INCEX  INTEGER  INITIAL! C) 

UF&T,  RQCA  fr*¥mO  ) REK.ftjef 

ITEM-MODE  SWITCH  lNDEXi>hjr"l 
FSSR-MAN_AUG_ORB  UNLCADED_MCCE_REQ 
MAN  AUG  EE  *CCE  REG 
MaN_AUG_ORT_ LOADED  MODE_REQ 
S INGLE_JOINT_MODE_T?EG 


X&£<JfZCbi,,ftX'//G£oJ 


029L00AB 
029200AB 
029300AB 
0 29400AB 
029500AB 
029600  A3 
0297004B 
029800 A B 
029900A  8 
030000A  B 
03010043 
0302004  B 
03030043 
0304004B 
030500 AB 
030600 4 B 
030700AB 
030800AB 
030900AB 
031000A  B 
G31100A8 
0 31 200 A3 
031300AB 
031400AB 
031500AB 
031600 A B 
031 700AB 
031800AB 
03 1900  A 3 
032000AB 
032 1 00  A 3 
032200AB 
03230048 
032400AB 
032500AB 
032600 A 3 
0327004B 
032800AB 
032900AD 
033000A  D 
033 100AB 
033200A8 
033300AB 
033400AB 
033500AB 
033600AB 
033700AB 
033800AB 
033900AB 
034000 A3 
034100AB 
03420048 
034300AB 
034400AB 
034500AB 
034600AB 
034700AB 
034800A  B 
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EMBER  NAME 


CPR_CMD_MCOE  BEO 
ALTO  SEC  MODE  B EC 
TEST  MQCl  RFC- 


DECLARE 

CRAV. EE .AUTO. MANUAL  INTEGER 


INITIAL  (0)  ; 


ITEM-EE  AUTO /MANUAL 


r C Cp  _ Kjp  K c 


DECLARE 

CRAB_  AL  l _ BRAKES  CN  PITH)  INITIAL  (CPF  ) ; 

(Qac RVM  /«&£ ) KC£>) 
ITEM-ALL  BRAKES  CN  FLAG 
FSSR- ALL. BRA KES.GN  FLAG 


D ECL ARE 

CRAV. MC l U_ FRAME  ID  CHANGE  INTEGER  INITIALIO); 

OTco  Trex,rqc  ,RYE,PVM/RCC) 

TTEM-MCIU  FRAME  ID  CHANCE 
F S SR  — M C I U_  FR  AM  E_  IDENT_C  HANGE 


CP  AV_  AR  M_  S EL 


IN 

IT 

FS 


D 

TEC 

{ 

R 

EM- 

SR- 


ECLARE 

ER  INITIALIOU* 

REX ,P0C  »RXY  *JsfcT»RYE  t PKG  » 
AS  »RNC t RC D/RCO ) 

ARM  SELECT  INDEX 
PORT. ARM  SEL 
STRBD_AR#_SEL 


C ECL APE 

CP  A 3. PL.C A DTUR E_  PAST  8CCLEAN  l N IT  IAl ICFF ) ; 

( RJS,RVM/REX 
IT  EM- PL  CAPTURE  PAST 
FSSR-PL_ CAPTURE. PAST 


DECLARE 

CRAB.RATE  FOLD  LP  ECGL E AN  INITIAL! OFF); 

(FJS/REX) 

ITEM-RATE  HCLG  PEC  FLAG  LAST  PASS 
F S SR-R AT E.HGLD. PEG  IP 


DECLARE 

CRAB.RATE  HOLD  REQ  FLAG.  BCCLEAN  IN  I T I AL ( OFF ) ; 

TRJS/^X^V 

ITEM-RATE  HCTLT!  REQUEST 
F S SR-P ATE. HOLD. REG  FLAG 


DECLARE 

CRAB.VERN.  SCALE.  RAST  BOOLEAN  IMT  IAL!  OFF); 


MML#  NONE 


ML#  NONE 


MML#  NONE 


V 92 J3905C 


MML#  NONE 


V92X3LI2X 


V92X3104X 


V9  2X31I3X 


034900 A B 
035000AB 
035100AB 
035200AB 
035300AB 
035400 AB 
035500AD 
035600AD 
035700AD 
n^ann/in 

535950AB 
036000AB 
036100AB 
036200AB 
036300AD 
036400AB 
036500 AB 
036600AB 
036700AB 
036800AB 
036900AB 
037000  AD 
037I00AB 
037200AB 
037300AB 
0 37400 A B 
037500A  B 
037600A8 
037700A  8 
037800AB 
037900AB 
038000AB 
038100A3 
038200A8 
038300 AB 
038400AB 
038500AB 
038600  AD 
038700AB 
038800 AB 
038900 AD 
039000  AB 
039100AB 
039200 A3 
039300AB 
039400AB 
039500AB 
039600A  D 
039700  A B 
039800AB 
039900  A3 
040000AD 
040100AB 
0 40 2 00 A B 
040300AD 
040400AB 
040500AB 
040600A9 
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EMBER  N AME  CRATE 

( P JStRVM/REX) 
ITEM-VERNIER  SCALING  PAST 
F S SR-V  EPM  FR_  SC  AL  l NG_° AST 

DECLARE 

CRAV  RIT_TEMP  CTR  INTEGER  INITIALIQ)? 

{ RYE,RIT/RCC1 
ITEM-TEMP  CGLNTER 
FSSR-TEMP  CAUTTCN  COUNTER 


DECLARE 

CRAV_JNT_SEL_IC  INTEGER  INITIALCO)? 

(RtaPfRSCtROC/RCD) 
ITEM- JOINT  SWITCH  INDEX 
FSSR- JNT_SW_SHY 
JNT_SW_SHP 
JNT_SW_ELP 
JNT_SW_VoRP 
JNT  SV.'  WRY 
JNT_SW_WRR 
J N T_  S W_  F E_  T E N P 
JNT_SW_CR IT  TEMP 


DECLARE 

CP  AV_PARM_SW ITCH_ INDEX  INTEGER  INITIAL!©)? 

{ RDC/RCD  ) 

I I EM -PARAMETER  SWITCH  INDEX 
FS  SR -PAP AM  SW  TEST 
PAP  AM_SW_PCS 
P AR  AM  SW_ ATT 
PAPAM_SW_ JCI NT 
P AR  AM_SW_R  ATE 
FARAM  SW_ VEL 
PARAM- SW_POPT_TEMP 
PARAM_SW_STRSD  TEMP 


DECLARE 

CP AV_  EE_I D_ACT  INTEGER  INITIAL!!)? 

I RKG.RAS/RCD) 
ITEM-SELECTED  EE  INDEX 
FSSR-RMS_EE  SEL  PORT 
PMS_EE_SEL_STRBD 


DECLARE 

C R A V_  P Y L C_ I D_  A C T INTEGER  INITIAL(O);  y 

!RYE,E^TRSC,R  JS  ,RAS  ,ft«ORCD) 
ITEM-SELECTED  PAYLCAD  INDEX 

FSSR-RMS_PL_SEI PORT 

RMS_PL_SEL_STRBD 


DECLARE 

CR  AB_RATE_FOL  D_  R EQ  8 IT  ( 1 ) INI  T I AU  OFF  ) ? 
C (REX  »R JS/RCD) 


040700AD 
040800 A B 
Q40900AB 
V92X3104X  04IOOOAD 
041 100  A3 
04I200AB 
041300 AB 
041400AB 
041500AB 
MML#  NONE  04I600AB 
041700AB 
04I800AB 
041900AB 
042000 AB 
042100AB 
0 42  200 A B 
042300AB 
042400 AB 
042500AB 
042600A  B 
042700A3 
042800AB 
042900A3 
•MML#  NONE  043000AB 
043100AB 
043  200 A B 
043300AB 
043400AB 
043500AB 
043600A3 
Q43700AB 
043  800 AB 
043900AB 
044000A  B 
044100AB 
044200AB 
0 44300A3 
MML#  NONE  044400AB 
044500A8 
044600A  B 
044700AB 
044800AB 
044900AB 
045000 AB 
045I00AB 
MML#  NONE  045200AB 
045300AB 
045400AB 
045500AB 
045600AB 
045700AB 
045800AB 
045900AB 
MML#  NONE  046000AB 
046100AB 
046200AB 
046300A8 
046400A3 


I EMBER  NAME 


CR  3 I E 

ITEM-RATE  HOLD  REQUEST 
FSSR-R  ATE_HOLD_SEl_FL4G 


O # 

a q 
s # 
5§ 

i-i  d 

o C 


r E C L A R E 

CRAB_VERN_RATE  REQ  eiT(l)  INITIAL (OFF) ; 

{ F EX  » RSC  »RJ S t RVM /RC D > 
ITEM-VEFNIER  SCALING  REQUEST 
FSSR-VERNIER  SCALING.REC 


pyl  n 


DECLARE 

RITU)  INI  TI  ALICFF  ) ; 

(PEXfRSC  fRJS»RAS  ,RHM f RV M/RCD I 
ITEM-PAYLCAC  CAPTURED 
FSSR-FL  CAPTURE 


CRAB_  SAFI  NG. 


UtllflKt 

*_PROG  BIT!  1)  IMTIALICFFI  ; 
I RGC/RCD) 

ITEM-SAFING  IN  PROGRESS 
FSSR-S AFING_IN_PRCGRFSS_FL AG 


DECLARE 

C R A V_  AU  TQ_  G 0_  S T 0 P INTEGER  IMTIALIO);  ' 

( RCC»  RAS/RCO  J 

; ITEM-AUTO  SEQUENCE  PRQCEEQ/STOP 

: FSSR-$EC_PROCEED  REQ 

SEC_STOP_RE£ 


DECLARE 

SING  ORV.PCSNEG  INTEGER  INITIAL (OS  I 
( PQC » R SC/RCC  ) 

ITEM-STNGLE  DIRECT  DRIVE  FGS/NEG 
FSSR-SNGL  DIR  DRIVE  PQS  FLAG 
SNGL_DlRlCRl VElNEG_FL AG 


CR  AV_  AP M_SEL_PAST 


DECLARE 

AST  INTEGER  INITIAL(O); 

(RGCvRXY/RFX  ) 

ITEM-ARM  SELECT  INDEX  LAST 
E SSR- ? ??? 

0 = NCNE 

1 = PORT 

2 = STAR8CARD 


PASS 


DECLARE 

CRAB_CONTRCL_MCDE_  ENTER_  PAST 

BGCLEAN  INITIAL! GFF ) ; 
(RQC/REX) 

; ITEM-CCNTRCL  MODE  ENTER  DISCRETE 

: F S SR-CC  NTROL_MCDE_ENTER_l AST  PASS 


0465Q0A8 
Q46600AB 
MML#  NONE  046700 AS 
046800AB 
046900 A3 
047000AB 
047L00AD 
047200AB 
047300 AB 
MML#  NONE  047400 A B 
047500AB 
047600A  B 
047700AB 
047800AD 
047900 A B 
048000 A3 
MML#  NONE  048 1 00 A B 
048200AB 
048300 A3 
048400AB 
048500AB 
048600A  B 
048700AB 
MML # NONE  048800AB 
048900AB 
049000A  B 
049100AB 
0 49 2 00 A B 
049300AB 
049400 A3 
049500AB 
MML*  NONE  049600AB 
049700AB 
049800AB 
049900 AB 
050000AB 
05010048 
050200AB 
0503004B 
050400AB 
MML  * NONE  050500AB 
050600AB 
050700AB 
050800AB 
050900A0 
051000 AB 
05U00AB 
051200AB 
051300AB 
051400AB 
MML#  NONE  05150048 
05 I600AB 
05L7004B 
051800AB 
0519004 3 
052000A8 
052I00AB 
052200AB 


vo 
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''EMBER  NAME  CRATE 


DECLARE 

C R A B_EE  EU_3 I T E_  F L AG  ' SITU)  IN 

(RHM/'RCD) 

I TEM-EEEU  BITE  FLAG 
FSSR-EEEU  81 TE_FL AG 
CR125S5A 


INITI ALICES)  ; 


DECLARE 

CRAB_EE_F  A IL  3IT!1)  I N I T I AL  ( C FF  ) ; 

( RFV/PCD  ) 

ITEM-EE  FAIL  SITE  FLAG 
F S SR- E E_FA I L 8 ITE_EL  AG 
CR  125  €5 


DECLARE 

CR A V_EE_R  I G_CER  IG  INTEGER  IMTIAUOI; 

( PHM,RVM, RNC/RCD) 

ITEM-EE  RIGIDI7ED/CERIGICIZED 
FSSR-EE_RICICIZED_FLAG 

DECLARE 

CRA V_R I G_  DER I G_C  MQ  INTEGER  INITIAL(O); 

(RHM.PVM, RNC/RCD) 
ITEM-RIGIDIZE/DERIGIDIZE  COMMAND 
FSSR-RIGID  CMO 

CERIGIDIZE  CMC 


p gr lar e 

CPAV  CAP  REL  CMD  INTEGER  INITIAUO); 

(RHM,RVM, RNC/RCD) 
ITEM-CAPTURE/RELEASE  CCMMAND 
FSSR-RELE ASECMD 


DECLARE 

CRAB  DC  CGMH  FAIL  BIT(1)  INITIAL! OFF  ) ; 

ti-PT’/RCD) 

ITEM-D  AND  C COMMUNICATION  FAILURE 
FSSR-CANDG  CGMM  F A I L_F  L AG 


DECLARE 

CRAV_DI  SPL  AY_WORD2-rB  IT  ( 16)  IN  IT  I AL  {HEX  • OOCO  » ) ,* 


2,-BIT(  16)  IN  ’ 

rpr^e/ncD) 


ITEM-NGNE 

FSSR-NCNE 

BIT  POSITION  E ITEM 

3 DSC  COMMUNICATIONS  FAILURE 

A TFERMI  STEP  CIRCUIT  FAILURE 

6 M ADC  CUT  CF  TOLERANCE 


MM1L # NONE  052300A B 
0 52400 A 3 
052500A8 
0 52600A8 
052700AB 
052800AB 
052900A3 
053000AB 
MML # NONE  05310043 
053200AB 
0 533004B 
053400AB 
053500A3 
053600AB 
053700A3 
053800AB 
MML#  NOME  053900AB 
054000AB 
054100AB 
0542 00 A 3 
054300AD 
054400AB 
054500AB 
MML#  NONE  054600AB 
054700AB 
054800AB 
054900A  B 
055000AD 
055L00AB 
055200AB 
055300AB 
MML#  NONE  055400AB 
055500AB 
055600AB 
055700A  B 
055800AD 
055900AB 
056000AB 
MML#  NONE  056100A8 
056200AB 
056300A  B 
056400AB 
056500AB 
056600AB 
056700 A3 
MML#  NONE  056800AB 
0^6900AB 
057000AB 
057100AB 
057200AD 
057300AB 
057400A8 
057500AB 
057600AB 
057700AB 
057800AB 
057900AB 
058000AB 


A.  2. 32-10 
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EMBER  NA ME 


CRATE 

7 

8 
9 
11 


MCPC  CLT  CF  ..  _ _ 

INTERFACE  CCNTROL  FAILURE 

END  EFFECTCR  FAILURE 

ABE  COMMUNICATIONS  FAILURE 


MML3  NONE 


DECLARE 

CRAV_DI SPLAY_W0RD7XJ  IT!  16 ) x I N IT  I AL !H EX  1 OOCG 1 ) ; 

(jyt-SP/^cq) 

tf  QgrjrO  I -r 

item-Ttne 

FSSR-NCNE 

BIT  PCS  1 T ICN  € ITEM 

1C  TACH  FAILURE 

12  MDA  FAILURE 

13  JPC  FAILURE 

14  .2  8 V ERA  PC  WE  R FAILURE 

15  SPA  COMMUNICATOR  FAILURE 


MML#  NCNE 


:rav_di  splay.word 


DECLARE 

mv 


ITEM— NCNE 
FSSR-NCNE 
SIT 

10 
12 

13 

14 

15 


INITIAL! HEX’ 0 00 O’); 


ITEM 

TACH  FAILURE 
MCA  FAILURE 
JPC  FAILURE 

28  V SPA  PCWER  FAILURE 
SPA  CCMMUNICATOR  FAILURE 


MML#  NCNE 


DECLARE 

:RAV  DISPLAY  WGRD13  BIT! 16)  IN  I T I A L( F EX  * 0000  * ) ; 

(pxsp/teD) 

R-CSyPI-S^ 

I T EM-NCNE 
FSSR-NCNE 
BIT  ITEM 

1C  TACH  FAILURE 

12  MCA  FAILURE 

13  JPC  FAILURE 

14  28  V SPA  POWER  FAILURE 

15  SPA  COMMUNICATOR  FAILURE 


CRAV_CI SPLAY_WORD 


MML#  NCNE 


058  10QAB 
0 58200A3 
058300AB 
058400AB 
058500 AB 
058600AB 
0 58700 AB 
058800AB 
058900AB 
nsQQnnf,  R 

059100AB 
059200A3 
059 30 DAB 
0 59 400 A 3 
059509AB 
0 59600AB 
059700AB 
059800AB 

O^QQnnjR 

060000AB 
060100AB 
060200AB 
060300AB 
060400 AB 
060500AB 
060600AB 
060700AB 
060800AB 
0 60 900 A B 
0610Q0AB 
061 I00AB 
061200AB 
061300  A 8 
061400AB 
061500A8 
061600AB 
061700A8 
061800 AB 
0619004B 
062000A3 
062100AB 
062200AB 
062300AB 
062400AB 
0 62  500  A B 
062600AB 
0 62 7 00 A B 
0 62800AB 


DECLARE 

062900AB 

WORD 16  B IT  (16! 

1 INITIAL! HEX  * OCQO  * ) ; 

063000  AB 

73«:-sP/CC0 

o 

063100AB 

EH-SP 

063200AB 

IT EM-NCNE 

063 3 00 A 8 

FSSR-NCNE 

063400AB 

BIT 

ITEM 

063500AB 

10  T AC  I 

“ FAILURE 

063600AB 

12  MDA 

FAILURE 

063  7 00 A B 

13  JPC 

FAILURE 

063800AB 

A. 2. 32-11 

10/16/79 


MEMBER  NAME 


CRATE 

14 

15 


28  V SPA  POWER  FAILURE 
SPA  COMMUNICATOR  FAILURE 


?.R  AV_DI  SPLAY_WGRD 


DECLARE 
L8  3 1 T I 16  I 


INIT  I ALIHEX 'CCOO *)  ; 


ITEM- NONE 
FSSR— NONE 
BIT  ITEM 

10  TACH  FAILURE 

12  MDA  FAILURE 

13  JPC  FAILURE 

14  28  V SPA  POWER  FAILURE 

15  SPA  COMMUNICATOR  FAILURE 


DECLARE 

CRAV_DI SPLAY  WORD22  B I T ( 16 ) INITIAL! HEX’ OOCO'); 

CE&SP/dCDj 

RCC-pflilEP^ 

I T EM-NCNE 
FSSR-NCNE 

BIT  ITEM 

10  TACH  failure 

12  MCA  FAILURE 

13  J PC  FAILURE 

14  28  V SPA  POWER  FAILURE 

15  SPA  COMMUNICATOR  FAILURE 


DECLARE 

CRAB_RMS_SPEC_IN  IT  BITIlI  INITIAL!  CFF  ) ; 

! PEX/RMC  »REXI 

ITEM-RMS  SPEC  IMTIALI  ZAT  IC  N FLAG 
FSSR-???? 


DECLARE 

;RA3_ITEM  ENTRV  8IT!1)  INITIAL  (OFF  I ; 

(RE>/RMC,REX) 
ITEM-ITEM  ENTRY  FLAG 
FSSR-???? 


DECLARE 

CRAV_AUTO_SEQ_STR_PT  INTEGER 


INITIAL* 1 ) J 


M=V93 J7  550C  N=CRAV  AUTO  SEQ  STR_PT  T=4  U=ND 

(RAStDI'SPtDl/RUD  ) 

ITEM-AUTO  SEQUENCE  START  POINT 
FSSR- AL  T0_ S EQ_  S T A RT_  PC  I NT 


A.  2. 32-12 
10/16/79 


onoo  ooo~>o  oi-ioao  riiinonon ' ftonoo  nonoo  nnonno  ooooo 


MEMBER  NAME  CRATE 

DECLARE 

CRA8_  AUTO  SEQ  FLAG  EITU)  I N I T I AL  (OFF  5 ; 

IPAS/RUD) 

ITEM-AUTO  SEQUENCE  FLAG 
FSSR-ALTO  SEC  STAR T_PCINT_FLA6 


DECLARE 

C-R  A\/_GOOO_?L  I NIT  INTEGER  INITIAL!  I)T 

( P AS /RPC  5 
I T EM-GCCD  PL  IMT 
FSSR- ???? 


DECLARE 

CPAV_ GOOD  ARM  IMT  INTEGER  INITIALED); 

{PAS/PPG ) 

IT  EM- GOOD  ARM  IN  IT 
FSSR-?  ??? 


DECLARE 

C R A V_  GC  G D_  E E_  S EL  INTEGER  INTTIAL(O); 

J£*A-*/RPO  ) 

ITEM-GOOD  EE  SELECTED 
FSSR-???? 


DECLARE 

CRAV_AU TO_SEC_LA ST._  PC  INT  INTEGER  INITIAL(O); 

M=V92 J3241C  M=CR A V_ AUTO_SEG_L AST_PC INT  T=4 

( C I SP  »DL/R  .AS } 

ITEM-AUTO  SEQUENCE  LAST  PCINT 
F S SR  - A L TO_  S E C_  L A S T_  P C I N T 


DECLARE 

CR AV_ IT EM_NO  INTEGER  INITIAMO); 

(PUD/RMCI 

I T EM-KEY8C  AR D ITEM  NUMBER 
FSSR-???? 


DECLARE 

CRAV_ IT  EM  INTEGER  INTEGER  INI T I A L( 0) ; 

{ FUC/RMC I 
ITEM-ITEM  DATA 
FSSR-???? 


DECLARE 

CRAV_ IT  EM_  SCALAR  SCALAR  INITIAL (G) » 

( PUO/RMC) 
ITEM-ITEM  DATA 
FSSR-???? 


V93X755IX 


069T00AB 
069800AB 
069900AB 
070000AB 
070100AB 
070200AB 
0 70300AB 
070400AB 
070500AB 
G7Q6Q0AB 
0 70  700AB 
0 70800AB 
070900A  D 
07I0Q0AB 
071 100 A B 
07L200AB 
07I300A8 
0 7I400AB 


07I500AB 
. 071600AB 


V92X3830X 

Q71700AB 

071800AB 

071900AB 

072000AB 

072I00AB 

072200AB 

072300AB 

MML  # NONE 

0724Q0A8 

072500AB 
0 72600A8 
072700AB 
072800A8 

=ND 

072900AB 
0 73000AB 
073100AB 
073200AB 

O P3. 
Pa 

V92J3241C 

073300AB 

073400AB 

073500AB 

q q 

073600AB 

q Q 

073700AB 

073800AB 

q ci 

0 73900AB 

q Q 

MML # NONE 

0 74000AB 

; ^ 'rj3 

074100AB 

074200AB 

074300AB 

ro 

074400AB 

07450043 

q q 

074600AB 

MML#  NONE 

074700AB 

— ^ -4 

o xk 

3d  PA 

074800AB 

074900AB 

~ Si 

075 000 A 3 

075100AB 

075200AB 

075300AB 

MML#  NONE 

0 75400AB 

A. 2. 32-13 
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MEMBER  NAME  CRATE 
C 


DECLARE 

CP  AV_CPR_CMD  CK  FLAG  INTEGER  IMTIHIO); 
r M=V9 2 J 36 75C  N=?R AV_OPR_CM D_CK  FLAG  T = 4 U=ND 
C <DL/RUD,RPC1 

C IT  EM— C P R C MO  C K FLAG 

C FSSR-0?R_CMC  CHECK  FLAG 


:kav_pl_init 


DECLARE 

INTEGER  INITIAL!  II; 
I FPCtRXY/RlC! 
ITEM-PYLD  IN  IT  ID 
FSSR-PLINIT  ID 


DECLARE 

ORA  V_ AR  M_ INI T INTEGER  INITIAL(I); 

C IRPG,£i»pyRL-OI 

C ITEM-ARM  INITIALIZATION  FLAG 

C FSSR-AR]Y_INI  T_FLAG 

r 

c 

CECLARE 

CRAV_DTSP  °L_INTT  INTEGER  IMTIAl(C); 

C { C I SP/RUD ) 

C ITEM-CISP  IN  I T PYLC 

f FSSR-NCNE 

C 
C 

D E ^ i ARE 

CR  AV_  D I SP_PYLO_  I C INTEGER  IMTIALIO); 

C I 0 I SP/RUD ) 

C ITEM-CISP  PYLD  ID 

C FSSR-NCNE 

C 
C 

DECLARE 

CRAV_DT  SP_EE  ID  INTEGER  INITIAL!!.}; 

C ( D I SP/RUD I 

C ITEM-DISP  EE  ID 

C FSSR-NCNE 

C. 

r 

C 

STRUCTURE  CRA E_ ANN UN_ TREE  RIC-IC; 

C- 

I CRAB_MC IU_ ANNUN  BOCLEANt 

C (RDD/RCD) 

C [TEM-NCIU  FAILURE  WARNING 

C FSSR-NCNE 


1 CR  AB_ABE_ANNUN  BC CLEAN , 

(RDD/RCD) 

ITEM-ABE  FAILURE  WARNING 
FSSR-NCNE 


V 9 2 X 3 6 75C 


V92X3830X 


MML # NONE 


V92 J3845C 


V92J3846C 


075500AB 
075600AB 
0 75700AB 
075800AB 
0 75900AB 
076000AB 
0 761  00  A B 
076200AB 
0 763 00 A B 
0 76400AB 
076500AC 
076600AD 
0 76 7 GO A B 
076800AB 
076900AB 
077000AB 
077 100 AB 
0 77 200 A B 
077300AB 
077400AB 
077500AB 
077600AB 
077700AB 
0 778  00 A 8 
077900AB 
073000AB 
0 78100AB 
078200AB 
078300AB 
0 78400AB 
0 78500AB 
0 78600AB 


078700AB 

078800AB 

078900A8 

079000AB 

079100A8 


079200AB 
079300AB 
079400AB 
079500AB 
079600AB 
079700AB 
079800AB 
0 79900AB 
080000AB 
080100A3 
080200AB 
080300AB 
080400AB 
080500AB 
080600AB 
08070QAB 
080800AB 
080900AB 
081000AB 
081I00AB 
081200AB 


A.  2. 32-14 
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nnnono  nonno  onooo  onnno  moon  oonoo  ooooo  oonno 


MEMBER  NAME  CRATE 
C 

1 CRAB  GPC  ANNUN  BOOLEAN, 

{ RDC/RCO ) 

ITEM  - GPC  CATS  FMIURE  WARNING 
FS  SR- NONE 


1 CRAB  EE_OER IG_ AN  NUN  BCCLEAN, 

( RCC/PHM ) 

ITFM-FF  derigidizf  WARNING 
FSSR-EE  DERIG IC_WAPN  FLAG 


1 CRA8_EE_REL  ANNUM  SOCLE  AM, 

( RDC/RHM ) 

ITEM-EE  P EL C ANNUN 
FSSR-EE_RELD  WARN  FLAG 


1 CR  AB_  S I NG_ANNUN  BCCLEAN, 

( RDC/RHM  ) 

ITEM-SINGULARITY  FAILURE 
FSSR-S  ING_CALT  ION  FLAG 


I CRAB_C TL_ERR  ANNUN.  BCCLEAN, 

(PCC/RVM) 

IT  EM-CCKTP CL  ERROR  CAUTION 
FSSR-CCNTRCL_ERR_CAUTICN_FLAG 


I CR A3_CHK_CRT_ ANNUM  BCCLEAN, 

(FCC/RVM) 

ITEM-CHECK  CFT  CAUTION 
F S SR-CK_CRT_C  ALT  I ON_FL  AG 


1 CRAB  PE  ACH  LIN  ANNUN  ECCL  FAN, 

(RDC/RHM) 

ITEM-PEACH  LIMIT  CAUTICN 
FS SR- REACH  LIMIT  t AUTI CN_FL AG 


I CRAB  ARM  TEMP  ANNUN  ARRAY!?)  BOOLEAN ; 

(FCC/RIT) 

ITEM-ARM  temp  CAUTICN  • 
FSSR-PCRT_T£MP_ CAUTICN 
STR80_TEMP_C  AUTICN 


C ECLARE 

C R A 8_  AN NUN_ T REE  CR  AB_  ANNUN  TREE-STRUCTURE  I N I T T AL(  l l#OFF  ) ; 
C 

DECLARE 

CRA8_ENCOD_€K  ARR  A Y ( 6 ) BCCLEAN  INITIAL! 6#OFF  ) ; 

C 

C M=V9  2X3  5 30X  N= CR A E_ENCCD_C K$ { l : ) T = 6 3=16 

C M=V92X3531X  N = CR A E_  ENCOD_CK  $(2:5  T = 6 8=16 


V72X2P26J 


V72X2927J 


V72X2923J 


V72X2924J 


V72X2929J 


V72X2930J 


V72X293 I J, 
V72X2925 J 


081300AB 
081400AB 
OS150OAB 
081600AB 
081700AB 
081 800AB 
08L900AB 
082000A  B 
082100AB 
08 2 2 00 A B 
082300AB 
082400AB 
082500AB 
082600AB 
082700AB 
082800AB 
082900AB 
083000AB 
083L0OAB 
083200AB 
083300AB 
083400AB 
083500A3 
083600A  B 
083700A  8 
0S3800AB 
083900A  D 
08400043 
084I00AB 
084200AB 
084300AB 
084400A  B 
084500AD 
084600AB 
084700A  B 
084800A  B 
0 849 00 4 B 
085000AB 
085100AB 
085200AB 
085300AB 
085400AB 
085500AB 
085600A3 
0S5700AB 
085800AB 
085900AB 
086000AB 
086I00AB 
086200AB 
086300AB 
086400AB 
086500AB 
086600AB 
086 7 00 A B 
086800AB 
086900 AB 
087000AB 


O 

& & 

In 

II 

IS 

> d 

r.  3 


o 
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MEMBER  NAME  CRATE 


*5) 

■< 


c 

M=V92X3532X 

N = CR A E 

ENCCO  CK  f ( 2 : ) 

T = 6 

B - 16 

037100AB 

r 

,M  = V 9 2 X 3 5 3 3 X 

N = CR£  E 

ENCCO  GK$(4: ) 

T = 6 

B=  16 

087200AB 

r 

M = V 9 2 X 3 5 3 4 X 

N = €R  A f 

ENCCO  C K $ I 5 : ) 

T = 6 

8-16 

08730 GAB 

r 

U - V 9 2 X 3 5 3 5 X 

N=CR A f 

ENCOC  C K $ { 6 : ) 

T=6 

-£=16 , 

08  74004  B 

IXirP.VF  ( prop, & 

UEM-ENCnn  CK  FLAG 
FSSR-FNCCDER  CFECK  FLAG 


V92X3530X  - 535X 


r 

f 

r 

f 

f. 

r 

C 


' RAB  FRRJNT 


CECt ARE 

ARRAY (6  ) BOOLEAN 


087500 AO 
087600AB 
087700AB 
037800AB 
087900AB 
083000AB 


M : 
M : 

M.= 

w- 

M- 
M - 


V92X3540X  N = CR.AP_ERR JNT$ 
V92X3541X  N = CR  ABERRJNTt 
VF2X3542X  N=CRAB_FRRJ.NTf 
V 92X3543X  N=CRAE  ERPJNTS 
V92X3544X  N=CR AE_ERR JNT $ 
V92X3545X  N = CR AP._FPRJMT$ 
(ZXCaP)  P N 

ITFM-ERRJNT 
FSSR-FRRJNT 


( 1 
(2 
( 3 
(4 
( 5 
(6 
C ) 


AL l 6AUFF  ) ; 

088100AB 

088200AB 

T=6 

8 = 16 

088300AB 

T =6 

8=16 

088 400 AB 

T=6 

B=  16 

088  500 A3 

T =6 

B=16 

088600AB 

T = 6 

8=16 

0 88  700  A 3 

T -6 

6=16 

038800AB 
0889004 D 

V92X3540X  - 545X 


DECLARE 

JvlT_TACH_f:A  IL  ARRAY  16  I EITI15  I N IT  I A l ( 6 »0F  F I 
t PVM/JR  CD » 

ITEM— JOINT  T AC  H FAILURE 
F S SR-T A C H_  F A [ L _ F L A G 


MML#  NONE 


CR  AB_RE  AG  H LIM  KEG  A R F A Y { 6 I B lit  16  I 


039000AB 
089100AB 
089200AB 
089300A8 
0894-00A8 
039500AB 
089600.4  D 
089700AB 
089800AB 
089900AB 
090000A8 
090 1 00 A B 


C 

c 

r 

c 

r 

c 

r 

c 

c 

r 

C 


c 

r 

C 

r 

r 

c 

G 

C. 


M = V 9 2 X 3 5 60  X 
M=V92  X3  56 1 X 
M-V92  X3  562  X 
M = V 9 2 X 3 5 6 3 X 
M=V92X3  564X 
M=  V 9 2 X 3 5 6 5 X 


N=CRAP  REACH_LIM  NEG $1 i • ) 
fv  = CR  AF_PEACH_L  JM.MFGM  2 : ) 
N=  CR  A P_RF  ACH  UN  NEG$(3:J 
N = C R A E _ R E A C H_  L 1 M _ N E G $ I 4 : 1 
N=CRAE_REACH  LIM  NEG$(5:) 
N=CRAE_REACH_LIM_NFG$C6J ) 
C2Xt5Pj  CL/PHM  } 

Negative  reach  limits 

1 T F M— REACH  LIM  NEG  FLAG 
F S SR -REA€H_L I M IT  NFG  FLAG 


CE' 

CRAB_REACH_LIM_POS 


L ARE 

ARRAY  <6  > 


B l T I 16  ) 


M=  V 52X355 OX 
M=V92X3551X 
M=V92X3552X 
M=V92X3553X 
M = V92 X3  5 54X 
M=V92X3555X 


N = CRA8_REACH  LIM  PCS  * ( Is) 
N = CR A 8_R£ AC H LIM  PCS*{2:I 
N=CR A F REAL  H LIM  PGS$(3:) 
N=CRAP_RFACH  LIM  P0STI4:) 
N=CR  A E_ RE  ACH_  L I M_PC  Sf  ( 5 : ) 
N = CRA  E_RF ACH_L IM  PCS$(6:» 
(_OCSP/{  CL  /RHM  ) 

PCSITIVE  REACH  LIMITS 
ITEM-REACH  LIM  PCS  FLAG 


T I AL  { 

6*BIN,0*  ) ; 

090200AB 

09030048 

T=6 

8=16 

090400AB 

T=6 

3=16 

0905004B 

T = 6 

3=16 

090600AB 

T = 6 

6=16 

090700AB 

T = 6 

B=16 

09080043 

T = 6 

8=16 

090900AB 
091000AB 
091 100AB 
0912G0A8 
09130043 
091400AB 
09150043 
091600AB 
09170043 

INIT'IAU6*BIN*0'  ) 5 

091800A8 

091900AB 

T = 6 

8=16 

092000AB 

T=6 

8=16 

092100AB 

T = 6 

8=16 

09220048 

T =6 

8=16 

0923004B 

T=6 

8=16 

09240048 

T = 6 

3 = 16 

0925004B 

092600AB 

0927004B 

092800AB 
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EMBER  NAME  CRATE 

F S SR-R  EACH_LT M IT_  POS_FL  AG 

DECLARE 

CRAC_RMS_F AULT  BLANK  BIT{16)  JNITI ALfHEX *GCOO*  ) ; 

( DISP/RXY  ) 

ITEM-FAULT  BLANKING  WORD 
E S SR- 7 ??? 


DECLARE 

C R AD_RM S_ S EL  CRT  CHAR  AC  TER IA)  INITIAL!*  M*l; 

(riSR/FXVJ 

ITEM-ARM  SELECTED  FGR  CRT 
FSSR-???? 


f D A \/  ATT  DATE 


DECLARE 

PC S_A  T D PM  8 I T I L 6 5 

INlTl  AUHEX'OCOO* ) ; 

( DI SP/RXY  ) 

ITEM-RATE  PGS  £ ATC  PLANKING  WORD 
FSSR  ???? 

Item  i — crav_por_xlt_atl  To$m 

I TEN  4 — CffAV_PCR_RCT_ATL_RO${ 1 J 
Ttcm  7 — CR AV_PDR_PC S_CI SPTI L5 
I 1 EM  1C  — CRAV  POR  ATD  GStll) 


DECLARE 

CR AV_ARM_  l N I T_0  I SP  E IT  t 161  IMT  TAL  ( HE X U • » ; 

(CISP/RUD) 

ITEM-ARM  I N IT  FOR  DISPLAY 
FSSR-???? 


DECLARE 

GRA V_AUTO_SEG_  ID  ARRAY  1 4 } INTEGER  IN  I T I AL { 4#1 ) ; 

PfcWPJ  RXY/RUD) 

'“I  TEM-R  M S AUTO  SEQUENCE  ID 
FSSR-RMS  AUTO_SEQ  ID 


DECLARE 

CRAV.AOTO  SEC_L  AST  PT  8M  BIT(16)  INIT I Alt  HEX  * OOOO * ) ; 

TDI^P/RAS,RXY) 

ITEM-ALTO  SEC  L A ST  PC  I NT  BLANKING  WORD 
FSSR-???? 


DECLARE 

CRAV_CM  0_R  ATE_  BLNK  BITI16I  IN  I T I AL ( HEX • 0000  * I ; 

(DISP/RXY  ) 

ITEM-COMMAND  RATE  BLANKING  WORD 
FSSR-?7?? 

ITEM  1 — CR4V_PCR_XIT_  CMD  TD$ { I ) 

ITEM  4 — CRAV_PCR_RQT_tMC_RD$m 


Ml  ML  # NONE 


MML # NONE 


mml#  NONE 


MML#  NONE 


V93J75 IOC- 
V93J75 13C 


MML#  NONE 


MML#  NONE 


092900AB 
093000 AB 
093I00AB 
093200AB 
093300AB 
093400AB 
093500AB 
093600AB 

A OO  *7  AA  A a 
V 7 J » VV  "k  U 

093800AB 
093900 AB 
094000A  B 
094100AB 
094200 AB 
094300AB 
09440048 
094500AB 
09460043 
0947004B 
09480048 
0 94900AB 
0950004B 
095I00AB 
0952004B 
09530043 
09 5 4 00 A B 
095500AB 
095600A  B 
0 95 7 00 A B 
095800AB 
09590043 
0960004B 
09610048 
09620QA  B 
096300AB 
096400A  B 
096500AD 
09660048 
0 96 7 00 A B 
0968004B 
096900AB 
097000AB 
0971004B 
097200AB 
097300A8 
097400AB 
0975004B 
097600AB 
0 97 700 A B 
097800AB 
097900AB 
09800048 
098100AB 
098200AB 
098300A8 
098400AB 
098500AB 
098600AB 


O £3 

p)  el 

s— ; 

£ w 

tp  v-3 
\ ^ 
“ O 

ST 

is 
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nononon  ooooooo  onnooonnofi  ri.'io'ionnnonii  ooonoOonoo'-) 


MEMBER  H AM  E CRATE 

DECLARE 

C R AV_CE  ND_RHC_S I G ARRAY (3  ) SCALAR  INI T I AL( 3*0 ) 5 


098700AB 
098800AB 
098909A  B 


{ RJS,0L7RYEl 
ITEM-PQTAT ICKAL  HAND  CCNTRCLLEP  COMMANDS 
FS  SR— RFC 

l - ROLL 
7 - PITCH 
3 - YAW 

D E rL  AR  E 

CP.  A V_C0ND_  T HC_  S I G ARRAYI3)  SCALAR  IMTIAU3#0); 


1 ) 

T = L 

U = CNT 

099000AB 

2 ) 

T=  L 

U=CNT 

099 iOOAB 

3 ) 

T=  I 

U=CNT 

099200AB 

V92H3132C 
V92H3130C 
V92H31 3 1C 


M=V92H3 1 25C  N = CR A V_CC ND_THC_S  I G$ I l) 
M = V92H3  126C  N = CP,AV_CGND_TFC_S  IG$(2) 
M=V 92H3 1 2 7C  N=CRAV  CGND  THC  S I GSI 3 I 

(RJS,DL7RYE1 
ITEM-TRSNSLATICNAL  hand 
FSSR-3HC 

1 - X 

2 - Y 

7-7 


T = 1 U = CNT 
T=1  U=CNT 
T = 1 U=CN  T 

:CNTRCLLER  COMMANDS 


V92H3125C 
V92H3126C 
V92H31 27C 


DECLARE 

:rav  CRIT  temp  INDEX  ARRAY!?! 


INTEGER  INITIAL  IZffQ ) 


M = V 92  U3  7 CQC 
M=V92U3  701C 


N=CR A V CRIT  TF MP_  I NDEX SIX)  T=4  U=ND 
N = CR A V C R I T—  7 E N P_  I NDEX  $ C 2 ) 7 = 4 U = ND 

{ rUq f 0L7R IT) 

ITEM-CRITICAL  TEMP  INDEX  (PCRT/STBDJ 
F S SR-CR IT_TEMP_PCPT_INDEX 
CR IT_TEMP_STR8C_INDEX 

1 - PORT 

2 - STBD 

DECLARE 

CRAV_CEC_OSP_DATA  ARRAY  I 3 ) INTEGER  I N l T I AL { 3# 0)  ; 

(PNC/RDO) 

ITEM-INPUT  DECIMAL  FIELDS 
F S SR-C I SPLAY  DEC  I MAE  I 
DISPLAY  DEC  I M AL2 
DISPLAY_DECIMAL3 

DECLARE 

CRAV_CIG_CSP  DATA  ARRAY  (3  I SC  A!  AR  INITIAU330J; 

(PNC /ROD  5 

ITEM-INPUT  DATA  FIELDS 
F S SR-D I SPLAY  W0RD1 
D ISPLAYIWCRD2 
D I SPL AY_WGR03 


V92U3700C 
V92U37  QIC 


MML#  NONE 


MML  # NONE 


: R AV_ EE_RQT_R  ATE. 


DECLARE 

!MC  AM  VECTOR! 31 


IN  Ml  AL(3*0J 


099300 AS 
099400AB 
099500AB 
099600AB 
099700AB 
099800AB 
099900AB 
I 00000 AB 
100  1 00 A B 
100200AB 
l 00300AB 
I 00400AB 
l 00500  AB 
l 006Q0AB 
l 00 700 A B 
I00800AB 
100900AB 
I OIOOOAB 
101100AB 
I 01200AB 
101300AB 
l 01400 AB 
101500AB 
101600AB 
1017  00 AB 
101800AB 
10I900AB 
I02000AB 
I02100AB 
I 02200AB 
l 02300AB 
1 02400AB 
102500AB 
i 02600AB 
102700AB 
1 02800AB 
102900AB 
103000AB 
l 03100AB 
103200AB 
l 03300AB 
I 03400AB 
I 03500AB 
1 03600AB 
1 03 700 A B 
l 03800AB 
1 03900AB 
1 04000AB 
I 04100AB 
1 042 00 A B 
I 04300AB 
I 04400AB 
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I EMBER  NAME  CRATE 


M = VS2R3  182C 
N = V92 R3 i 30C 
M=V  92  R3 l 8 l C 


N=CRAVEE_ ROT  RATE  CMD  AM$(U  T 
N=CRAV  EE_ROT_R  AT  E_CMC  AM  $ ! 2 ) T 

N=CR  A V~  EE  ROT  PATE  CMQ_AM${3)  T 
IPTJP,15L/RJS,RA*J 

ITEM-CGMMANOEO  EE  ROTATIONAL  RATE 
F S SR-EE_RC7_RA7  E_CMD 

1 - ROLL  * 

2 - PITCH1 

3 - YAM 


= 1 U 
= 1 U 
= 1 U 


= DEG/S 
= QEG/S 
= DE  G/S 


C ECL  AR  E 

C P.4V_EE_X  l.  T_R  AT  E_C  MC_  AM  VEI 


TOR  I 3 ) INITIAL!  3*01  ; 


M=V92R3175C 
M =V92  R3 l 76C 
M=V92R3 1 7 7C 


N = CRA  V EE_XL  T_R  AT  E CMD  AM  $ { 1 3 
N=CRAV_EE_  XLT_R  ATE  CMC_AM$(2) 

N = CR AV  EE  XL T PATE  CM0_AM${3) 
IRFP.CL/RIS.RAT) 
ITEM-COMMANDED  EE  TRANSLATIONAL 
F S SR- £ E_TR AN S_R AT E CMD 


'=1  U 
= 1 U 
■ = 1 U 


DECLARE 

CRAV_GOCD_PQR  ATD_CES  VECTOR ( 3 ) INITIA 
; (RAS/RPOT 

ITEM-GCCD  PGP  ATO  DESIRED 
; FSSR-CPR  POR_ATT_CES 


= FT  / S 
= FT/S 
= FT/S 


V92R3175C  - I77C 


INITIAL! 3#0) 


DECLARE 

CRA V_GOOD_POP_  PC  S_DES  VECTOR  1 3 I INITIA 

: (RAS/RPG) 

; ITEM-GOOD  POP  POS  DESIRED 

: FS  SR-CPP_POR_POS_CES 


INITIAL (3#0) ? 


DECLARE 

CRAV  HC  COM P_ SC  ALE  ARRAY  16 ) SCALAR  INI 
; { R YE/RCD ) 

; ITEM-SCALED  HC  COMPONENTS 

: FS  SR- ? ? ?? 


INITl AL!6#0i 


CRAV_JA_4TL  , 

M=V92H3300C 

M=V92H3301C 

M=V92H3302C 

M=V92H3303C 

M=V92H3304C 

M=V92H3305C 


DECLARE 

ARRAY ! 6 ) SCALAR  IN  I T I AL 1 6#0 ) ; 


N=CRAV  JA_  AT l $ ( 1)  T = 1 U=OEG 
N=CRAV_JA_ATL$( 2»  T=i  U=0EG 
N=CRAY_JA_ATL$(3»  7=1  U=BEG 
N=CR  A V_J  A_  ATLi I A ) T = 1 U=OEG 
N = CR  A V_  J A_  A TL  $ ! 5 ) 7 = 1 U = DEG 

N = CR A V J A_  AT  L $ ( 6 1 T = 1 U=OEG 

! PWP,RKG»RSCtRFP ,RRP,RHM ,RDD, 
ITEM-ACTUAL  JOINT  ANGLES 
F S SR- JC INT_ANGLES 

1 - SHY* 

2 - SHP’ 

3 - ELP« 


RVM, DL/RYE) 


1 04500AB 

t S I 046 00 A B 

/S  104700AB 

L04800AB 
1 049 00 A B 
1 05000 A B 
1 05100AB 
V92R3182C  1052G0AB 

V92R3I80C  105300AB 

V92R3181C  105400AB 

l 05500 A B 
1 05600AB 
1 05700AB 
I 05800AB 

S 1 05900AB 

S l 06000AB 

S 106100AB 

1 06 200 A B 
I06300AB 
1 06400A8 

2R3175C  - I 77C  I06500AB 

1 06600AB 
L06700AB 
1 06  800AB 
-utO  1 0690048 
V*}3J  7553C-5JS^1  07000AB 
■ I 071 00  A B 

1 07200AB 
1 07  3 00 A B 
L 07400AB 
1 07500AB 
i 07600AB 
10770046 

' HffF*  N ON-E*  107900AB 

1 08 000 A B 
1 08 100AB 
1 08200AB 
1 08 300  4 B 
I08400AB 
108500AB 
MMLS  NONE  108600AB 

108700AB 
1 08800AB 
1 08900AB 
t 09000 AB 
109100AB 
109 200 AB 
109300AB 
i 0940048 
I 095004B 
1 09 600 A B 

LE)  1 09700AD 

I 09800AB 
1 09900AB 
V92H3300C  1 10000AB 

V92H3301C  1 10100AB 

V92H3302C  110200A8 


MML # NONE 


V92H3300C 
V92  H33  01C 
V92H3302C 


3 
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EMBER  NAME  CRfiTE 


4 — Vi  R P * 

5 - WRY' 

6 - WRR* 


CR  4V_ JA_CMD 

M=V92H3235C 
M=V92H3  236C 
M=V92H3237C 
M=V92H3 2 38C 
M = V92H3  239C 
M=V92H3  240C 


DECLARE 

ARRAY (61  SCALAR 


l MT  I AL  (6*0  ) 


N-CRAV_JA  CMD$(  II  T = 1 U=DEC- 
N=CRAV  JA  CMCSC2)  T = l L-DEG 
N=CRAV_JA  CMCi { 3 I T=1  L=DEG 
N=CRAV_JA_CMC$(4)  7=1  L=0EC 
N=CRAV_JA_CNC*(5I  T = L U=DEG 
N,=  CR  A V_  .J  A_CMC$  { 6 ) T = 1 U=DEG 
(D*~J  RFF/RWP  ) 

IT  EFT- COMMANDED  JCIM 
FSSR- JCINT_4NCLE_CMC 


ANGLES 


L 

2 

3 

4 

5 

6 


SHY 
SHP 
EL  P 
WRR 
WRY 
WRR 


DECLARE 

Cr.AV_JA._CrS  ARRAYm  scalar  imtialccsoj; 

(FRF,RTV/PKG> 

ITEM-CCSINFS  CF  JCINT  ANGLES 
FSSR- JC IN T_ ANGLE  CCS 


DECLARE 

CR AV_ J4_SC  ALE  ARRAY ( 6 ) SCALAR  INITIAL (6^01 i 

\ FYE/RCD) 

ITEM-JOINT  ANGLE  SCALE 
FSSR-???? 


DECLARE 

CR AV  JA  SIN  ARRAY  1 6 ) SCALAR  INIT I AL ( 6 #C ) ; 

( RRP ,RTV/RKG) 

ITEM-SINES  OF  JCINT  ANGLES 
FSSR- JCINT  ANGLE  SIN 


CELLAR  E 

CR  AV_  JAR_  ML  ARRAY  (6)  SCALAR  INITIAU6#CI; 


M=V92R3310C 
M-V92R3311C 
M-V92 R3  3 1 2C 
M = V92R3  3 1 3C 
M=V92R3314C 
M=V92R33  L5C 


N=CR AV_JAR_ ATL  $ ( I ) T=l  U=OEG/S 
N=CRAV_JAR_ATL$ (2 ) T=IU=DEG/S 
N = CRAV_JAR_ATL$m  T=l  U=OEG/S 
N=CR  AV_  J AR_ ATL  $ (4 ) 7 = 1 U = DEG/S 

N=CR AV_JAR_ATL$(5)  T=1  U=OEG/S 
N=CR A V JAR  A T L $ ( 6 J T = I U = OEG/S 
(R.RSJ  F^P  ,t(VC  .RSCfOSM'fRTV  ,DL/RYE) 
ITEM- ACTUAL  JCINT  ANGLES 


FSSR- JOIN  T_RAT  E S 

1 - SHY* 

2 - SHP' 


V92H33  03C 
V92H33  04C- 
V92H3305C 


V92H3235C 
V92H3236C 
V92H32  37C 
V92H3238C 
V92H3239C 
V92H3240C 


V92H33  50C  — 
V92H3355C 


MML#  NONE 


V92H33  40C- 
V92H3345C 


V92R33 IOC 
V92R33  IIC 


1 10300 AB 
I 10400AB 
l I0500AB 
1 10600AB 
1 10700A3 
I 10800AB 
L10900AB 
1 1 1000 AB 
l 1 1 100AB 
11I200AB 
l 11300AB 
L 1 1400 A B 
111500AB 
111 600AB 
1 11700 AB 
1 U800AB 
111900AB 
1 12000AB 
112100AB 
i 12200 AB 
1I2300A8 
112400AB 
l I2500AB 
1 12600AB 
1 12700AB 
112800AB 
i 12900 A B 
1 13000A8 
L 13100A3 
I 13200A8 
1 13300AB 
1 13400AB 
1 13500A8 
l 13600 AB 
1 13700A8 
i 13800AB 
l L3900AB 
1 14000AB 
l 14100AB 
1 14200AB 
l 14300AB 
1 14400AB 
1 1 4 500 A B 
1 14600AB 
114700AB 
l 148Q0AB 
1 14900AB 
1 15000AB 
I15100AB 
1 15200AB 
I 15300AB 
1 15400AB 
U5500AB 
l I5600A  B 
1 15700AB 
1 15800AB 
1 15900AB 
1 16000AB 
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CR3TE 


I 'EMBER  NAME 


CRAV_JAR_CMO 

: M-V92R3205C 

v=v<92R3?C6C 
; M=V92R3207C 

: M=V92R32C8€ 

M=V92R3?09C 
M=V92 R3? IOC 


3 - EL P ’ 

4 - WRP  » 

5 - WRY* 

6 - WRR » 

CECLARE 

ARRA Y { 6 ) SCALAR 


INITIAL(6#0)  ; 


N=CR 4V_JAR_CMO$(  l ) T=lU=OEG/S 
N=CRAV_JAR_CMD$(2)  T=l  U=DEG/S 
N=CR  AV_ JAR  C M C $ 1 3 1 r=l  U^DEC/S 
N = CR  A V_  JAR_CMD $ C 4 ) T=l  U=DEG/S 
N = CR  4V_  J AR_CM0  $ ( 5 ) T=1  U=0EG/S 

N.=  CR  ^ V_  J AR_CMD  $ { 6 ) T=  1 U = OEG/S 
CD!— j RHM  , RTV  t RNC/RXY  ,RSC , PR P ,R FP > 
ITEM-'jOINT  ANGLE  RATE  CCM.MANDS 
FSSR-JOINT_RATE_CMC 

1 - SHY* 

2 - S HP  * 

3 - EL  P * 

4 - WRP * 

5 - WRY* 

6 - WRR  • 


PR  4V_J4R_R  AW 


CECLARE 

ARRAY (6  I SCALAR  INI 
{ R V M /RYE I 

ITER-RAW  JOINT  RATES 
FSSR-RAW  JOINT  RATES 


IN  IT  T ALC 6#0 I ; 


CRAY  MOTOR  SPEE 


DECLARE 

EED_L  P ARRAYI3.6I 

SCALAR  INITIAL! I8#0I 
( p /&*%+•  RT\Qj 
I TEM-MC.T  SPEED  LP 
FSSR-MCT_SPEED_LP 


DECLARE 

RATE  LIM  ARRAYI6)  SCALAR  IN  IT  I AL ( 6 *0 ) ; 
CRSC,RFP,RRP/RYE) 

ITEM- MAXIMUM  JOINT  PATE  LIMITS 
FSSR-JC INT^CURRENT. LIMITS 


DECLARE 

CR AV_MOT_RATE_RAW  A FRAY {fc } SCALAR  INITIAL (6*0) : 
C { ryE/R/'D  ) 

C ITEM-UNFILTEREn  MGTC R RATES 

C FS  SR-.MC  T_R  AT  E UNFILT 

C 

r 

C FCL A R E 

CPAV_OPR_CMQ_CK_ INDEX  ^CHARACTER (4 ) INITIAL (• 

C { PA S » D I SP/RliD  »RPC ) 

C ITEM-OPR  CMD  CHECK  INDEX 


V92R33 12C 
V92R33  13C 
V92R33 14C 
V92R33 15C 


V92R3205C 
V92R3206C 
V92R320TC 
V92R3208C 
V92R32  09  C 
V92R32 IOC 


V92R34 IOC— 
V92R34I5C 


V92R3805C- 

V92R3822C 


MML#  NONE 


MML#  NONE 


1 16100AB 
1 L6200AB 
1 16300AB 
1 16400AB 
L L6500AB 
116600AB 
I 16700AB 
L 16800AB 
I 16900 A B 
1 17000 A 3 
I 17100AB 
l L7200A8 
l 17300 AB 
1 17400AB 
1 17500 AS 
1 17600AB 
1 17700 A3 
1 17800AB 
1 17900AB 
1 18000AB 
118100AB 
L 18200AB 
1 18300AB 
l 18400 AB 
1 18500AB 
i 18600AB 
H8700AD 
118800AB 
1 18900  A B 
l 19000AB 
119100AB 
l 19200AB 
1 19300 AO 
l 19400AB 
1 1950040 

It  n / a a » rv 

l 19700AD 
1 19800AB 
1 19900AB 
120000AB 
1 20I00AB 
120200AB 
120300AB 
120400AB 
1 2050048 
120600AB 
120700AB 
L 20800AB 
1 20900AD 
i 21 OOOAB 
1211 004 D 
1 21200AD 
121300AB 
1 21400AB 
121500AB 
121600AB 
1 21700AB 
121800AB 


preceding  page 


non  onnno  mnonnnnnnn  onnonn-ionno  ooooo  noon  o-n  0003: 


EMBER  NAME  crate 

FSSR—  ???? 


DECLARE 

CRAV_PACK_F4LLT  BIT(16)  I M T I AH  HEX  ' OGOC  * J ; 

M -V9  2X  3040X  N=C  R4V_PAC  K FAULT  T = 6 8=16 

( CL/BNt  ) 

ITEM-FAULT  LOG  RACK  WCRD 
F S SR-T  ACKED  FAULTS 


DECLARE 

C R AV_  3L  ! N I T_P AM  EIT(16>  IN  IT  I ALIHEX ‘ 0000  * ) 5 

(Cl$P/kUC) 

ITEM-FL  IN  IT  BLANKING  WORD 
FSSR-7777 


DECLARE 

C R A V_  PG  R_  4 T 0_  Q S VECTOR! 3 J I NI TI A L ( 3#0  ) ; 

M=V92H3335C  N=CR4V_POR  4TD_CS$f3)  T=l  U=DEG 

M=V92H3333C  N= CR A V_ POR_ A T D_0 S $ <1  ) T=1  U=DEG 

M=V92H?334C  N=CRAV_FCR_ ATD.CSS (2 ) 1-  l U=DE G 

( RDD»DISD.DL/RKG) 

ITEW-PCR  TIP  ATTITUDE  IN  OS 
FSSR— FOR  ATT  SIR 

1 - 'POLL 

2 - PITCH 

3 - YAW 

C ECL A RE 

CRA  V POR_COR_DES  IRED  ~ ARRAY  { 6 ) IN  I TT  AL  { 6 #0  > ; 

{ RPC , D I SP /PUD ) 

ITEM-DESIRED  PGR  PCSIHCN  4NC  ATTITUDE 
CRB  ITER  STRUCTURAL  FRAME 
FSSR-773? 

1 - X 

2 - Y 

3 - Z 

A - PITCH 

5 - YAW 

6 - RCLL 

C Er  L ARE 

CRAV_POR_COR_DES  BM  ARRAY(6I 

B IT ( 16  ) INITIAL{6#HEX»0000  *»; 

r n T c p / japr". ri  ni 

ITEM-PCR  CORDI DESIREO  BLANKING  WORD 
FSSR-???? 


DECLARE 

CRAV_POR_POS_DlSP  VECTOR(3J 

INITIALtC.Of O.OtC.O) ; 

{ RCCt CISP/RKG > 

ITEM-PCR  top  positicn  in  os 


121900AB 
V92X3840X  L22000A8 

122 IOOAB 
L 22200AB 
l 22300AB 
122400AB 
122500AD 
■ I2260dAB 
I227QOAB 
V 92X30  40 X 122800AB 
I 229004B 
1 23000AB 
L231004B 
123200AB 
12330048 
123400AB 
MML«  NONE  I 2350048 
L23600AB 
123700AB 
1 238004 B 
123900AB 
I 24000AB 
124100AB 
124200AB 
1 24300  AB 
12440048 
i 245004B 
V92H3333C  124600AB 

V92H3334C  124700AB 

V92H3335C  124800AB 

124900AB 
L25000AB 
125100AB 
12520048 

IN  I 25300AB 

I 25400AB 
125500AB 
V93J7520C.  1 25600AB 

V93J75  21C  1 25700 AB 

V93J7522C  125800AB 

V93J7523C  12590048 

V93J7524C  126000AB 

V93J7525C  126100A8 

l 26200AB 
l 26300AB 
I 26400AB 
1 26500AB 
I 26600A8 
126700AB 
1268004B 
MMLM  NONE  I26900AB 
127000AB 
12710048 
127200AB 
1 273 00 4 B 
1 27400AB 
1 275004B 
1 27600AB 


| $ ■-W  • 
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** 
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14 

V>  ' «C 


4* 


MEMBER  NAME 

C 

C 


CRATE 

FSSF— PCP_POS_OISP 


N=CR4V  PCP.  PCS  DISPM  i» 
N=C R.AV  PCR  PGS  CISP$(2) 
N=CR4 V PCR_P0S_DISP£{3I 
etc  L ARE 

CRAV_PGR_=CS  OS  VEC  TOR ( 3 I 


C M=V92H34L7C 
C M=V92H34 1 8C 
C M=V92H3415C 


C ( R A S , ; 

C ITEM—  PCSITICNCF 

C F S S R—  PC: R_  PC  S_ST R 

c i - x 

C 2 - V 

C 3 - Z 

r 

DECLARE 

CRAv_POR_ROT_ATL_RC  VECTCRC3) 


T=l  U-IN 
7 = 1 l = IN 
T = L L=IN 


V92H34 1 7— 
V92H3419 


VU  • \J  9 * 

<KG ) 
IN  CS 


V92H3330C 

V92H3331C 

V92H3332C 


r 

c 

c 

c 

r 

C 

C 

r 

r 


=V9?R3325C 

=V92R3323C 

=V92R3324C 


N=CRAV_PCR_RCT_4TL_RD$ { 1) 
N=tRAV_POR_RCT_ATL_RDi(2 ) 

N=CR AV_PCR  ROT  ATI  RC$I3J 
<RDD»  DTSP,15L/IlTV) 
ITEM-ACTUAL  PCR  RCTATICN  RATE 
PS  SR  - AC  T_?CR_RC 7_R  A TE_ S EL 

1 - POLL* 

2 - PITCH* 

3 - V A in'  * 


1=1  U= DEG/ S 
7=1  U=  DEG/ S 
7=1  U=DEG/S 


IN  SL 


V92R3325C 

V92R3323C 

V92R3324C 


C 

c 


c 

C 


c 

c 

c 

c 

c 

c 

r 

c 

r 


' R A V_  PC  R_  R C T_ ' 

M=V92R3262C 
M = V9?  R3260C 
M=V92R3261C 


DECLARE 

:md  RO  V EC  TOR  I 3 ) 


INITIAL(3#0> 


N=CRAV_POR_RCT_CMC_RD${ II  7=1  U=DEG/S 
N=CR  n_PCR_RC:T  CMC_RC$(2)  T=L  U=DEG/S 
N=CRA  V POR  ROT  CMC_RP$C3i  7=1  U=DEG/S 
(C1SP,DL/RTV)  ~ 

IT EM-CC PM ANDEC  POINT  OF  RESOLUTION  ROTATION 
PATE  IN  THE  SELECTED  REF  FRAME 
FS SR—  PGR_ROT  R ATE_CMD_D  ISP 

1 - POLL1 

2 - PITCH* 

3 - YAW* 


V92R32  62C 
V92R3260C 
V92R32  6 1 C 


DECLARE 

;RAV_pnR_XLT_ATL_TD  VECTOR {3 ) 


IMTIAL13«0); 


M= V92R3320C 
M=V92R3321C 
M-V92R3322C 


N = CR  A V_POR_XLT_ ATI T C$11) 

IS  = CRAV_P0R_XLT_ATL_TC$(2) 

N = CR A V_PCR  XLT_ ATL_TD$(3> 
{RGC,OISF,DL/RTV) 
HEM-ACTUAL  FOR  TRANSLATION 
FSSR-ACT_PCR_ TRANS  RATE  SEL 

1 - X* 

2 - Y* 

3 - Z* 


1 = 1 U=  FT/S 
1=1  U=FT/S 
7=1  U=FT/S 

RATE  IN  SL 


V92R3320C 
V92R33  2 1C 
V92R3322C 


CRAV  PCR  XLT  CMD 


DECLARE 
.TD  VECTOR  l 3 ) 


INITIAL?3#0) 


127700AB 
I 27800 AB 
I 2 79 00 A B 
1 28000AB 
I 28I00AB 
I 28200AB 
128300AB 
l 28400AB 
128^0048 
l 28600  AB 
I 287G0AB 

1 28  800  A B 
128900AB 
L29000AB 
1 29I00AB 
1 29 2 00 A B 
1 29  3 00  A B 
I 2940QAB 
I 29500  AB 

1 29  600 A B 
129700AB 
129800AB 
L29900AB 
130000AB 
1-30 100  A B 
1 30200 A B 
I 30300 A8 
L 304004 B 
1 30500AB 
130600AB 
130700AB 
I30800AB 
1 30900A8 
131000A3 
I31100AB 
I 31200AB 
131300AB 
131400AB 
L31500AB 
131600AB 
131700AB 
L31800AB2,^ 

1 3 19  00  A 
1320-00 ABO 
132100AB  # Q 
132200AB 
132300AB  p CA 
132400AB 
132500A3  ** 

i 32 600 A B 
132700AB 
1 32800A3 
L32900AB  v 
1 33000AB 
133100AB 
1 33 200 A B 
1 33300AB 
133400AB 


9 

.1 

Jj  Q 

wj 


-3 


3% 
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nnnooonono  ononnonoon  oonoo  'inonn  ooono  0000001 1000003: 


EMBER  NAME  CRATE 

M = V92R3250C  N=CRAV_POR  XL  T CMC.TOSm  I - L U = FT/S 
M=V92R3251C  N = CRAV_PCR_XLT-CMC_TCM 2 I !=I  U=FT/S 
M=V92R32E2C  N=CR A V_PCR_Xl T_CM D TC$(3)  T=1  U=FT/S 

( CIS^tDL/RTV) 

ITEM-COMMANDED  POP  TRANSLATION  RATES  IN 
SELECTED  REFERENCE  FRAME 
FSSR-POR  TRANS  RATE  CMD  OISP 

1 - X* 

2 — Y * 


DECLARE 

CRAV_PS  T £MP_D AT  A ARRAY (32  ) INTEGER  INITIAL {32^0) ; 

( RYE/RCD ) 

ITEM-THERM  DATA 
FSSR— ???? 


DECLARE 

CRAV_PS_TE*P_ID  ARP  AY (4)  INTEGER  INIT IAL ! 4#0  ) ; 

i RYE/RCD) 

ITEM- FORT / ST6D  TEMP  ID 
FSSR— ???? 


DECLARE 

CR AV_RATF  DMD_ ID  A FR  AY  t 3 ) INTECFR 

INITIAL!  128 ,129,  130) ; 
( RVM , PNC /RXY , PNC  I 
ITEM-RATE  DEMAND  ID 
F S SR-R ATE_CMD_  I D 


CECLARF 

CRAV_PMS_EE_  IC  ARRAY!  2 ) INTEGER  INI  T I.AL!  1 , 1)  ; 

M=V93 JT507C  N=CR AV_RMS_EE_ ID$ ! 1)  T=4  U=ND 

M -V93 J 7 50  8C  N=CRAV_RMS_EE  IC$(2I  T = 4 U=ND 

! R^CtRfSQ^L/RUD) 

ITEM-RMS  EE  ID 
F S SR-  RM  S_EE_  S El  PCRT 
RMS  EE  SEL~ STRBC 

1 - port 

2 - S T BO 
DECLARE 

CRAV_PMS_PL_ID  ARRAY!?.)  INTEGER  INI  TI  AL  ( l , I ) ; 

M=V93 J7535C  N='CR AV_RMS_PL  ID$ll)  T=4  U-NO 
M=V 93 J75C6C  N=CRAV  RMS  PL  IO$l?)  T=4  U = ND 

(RtDtOtf  R^V/Pl-0) 

I TEM-BMS  PAYLCAO  IC 
f SSR-RMS_PL_SEL_FCRT 
RMS_PLSEL_STRBD 

1 - Port  - 

2 - STBD 


THE 


V92R32 

V92R32 

V92R32 


50C 

51C 

52C 


MML#  NONE 


MML#  NONE 


V92J38Q1C- 
V92 J3803C 


V 93J7507C 
V93J7508C 


V93JT505C 

V93J7506C 


1 33500AB 
I33600AB 
I 33700AB 
1 3380048 
l 33900AB 
134000AB 
l 34 L OOAB 
134200AB 
l 34300 AB 
1 34400A8 
1 34500  AB 
I 34600AB 
L 34700 A3 
1 34800AB 
1 34900 AB 
1 35000AB 
135100AB 
1 35200AB 
1 35300 AB 
135400 A B 
135 5 00 A 8 
1 3560QA8 
135 7 OOAB 
1 35800 A3 
1 35900 AB 
1 36000AB 
136100AB 
1 36200AB 
1 363G0AB 
136400AD 
l 36 500 A B 
1 36 600 A B 
136700AB 
1 36800AB 
1 36900AB 
1 37000AB 
13710QAB 
i 37200A8 
1373 OOAB 
1 374 00 A B 
1 37500AB 
l 37600AB 
137700AB 
1 37800AB 
1 37900AB 
i 38000AB 
138100AB 
138200AB 
138  3 OOAB 
138400AB 
138500AB 
1 38600AD 
13870QAB 
1 38800AB 
1 38900 AB 
1 3900GAB 
i 39 100AB 
139200AB 


61/91/01 

tjS-3£*B'V 


onoon  fiormnnnfvi  noooononnnno  o'Vion  oonoo  oooooo 


I 


MEMBER  NAME  CRATE 

DECLARE 

CRAV_SAVF_EE_ ID  ARRAYI2)  INTEGER  INITIAL{2#1 

l RLD/REX) 

ITEM-FE  10  M^EEfelD 

F S SR- ? ??? 


CRAV_SAVE_°YLD_IO 


ARR  AY  { 2 5 INTEGER  IMTIAU2#0! 


( PUC/RFX) 


FSSR-FI  IN  IT  ID 


-5 P>YE  Pf)VLORE>ZD 


DECLARE 

CRAV_SENS0R_  ID  ARRAYI4)  INTEGER  IMTIAL(4#0); 

{FYEtRIT / R C D ! 

I T EM- SENSOR  ID 
FSSR-2??? 


DECLARE 

CR  A V_TH  ER  Y_  TEM3  ARRAY!  24)  IMEC-ER  INI TI AL<  24#1  GO)  ; 

t R I T , ROD, CL/RYE) 
l T EM-1 F ERR  T F N F 
FSSR-LFD_TEMP_PCRT 
LEC_TEMF_STRED 
A3F_TFMP_PGRT 
ABF_TEMP  STRBD 
PC RT  - LETS 
PORT  - ABE 
ST BC  - LEO 
ST  30  - ABE 

C E r L AR F 

CRAV_ TRFM_MAT  ARR  AY ( 3 1 MATRIX! 3,?)  IN  IT IALI27#G)  ; 

( R J S » R AS  * RTV/RK-G  ) 

I T EM-TR AN  SFORMATICN  MATRICES 
F S SR— STR_TO_SHY 
PCT_TO_STR 
PCP_TC_SHY 

1 - PC  R_TC_CS 

2 - PGR_  T0_ AM 

3 - 0 S _T  0_  A N 


CP AV_V_EE_POR 


DECLARE 

VECTOR  (3  ) INITI  ALJ  3#0):„_ 

t R«r^e>T\j  TgA 

ITEM-SELECTED  VECTOR  FRCM  EE  TC  POR 
FSSR-V_EE_POR 


DECLARE 

CPA V WRR  RANGE  ARRAY  12)  INTEGER 
C { RYE/RYE) 

C ITEM— feRR  RANGE 


INITIAU2M)  ; 


•I  Cj-a.> ■■■ 


139300AB 
139400AB 
1 39500AB 
1 39600AB 
l 39  700  A B 
139800AB 
MML  # NONE  L 39900 AB 
l 40000AB 
140100AB 
1 40200AB 
140300AB 
l 40400 AB 
1 40500AB 
l 40600 AB 
1 40700AB 
140800AB 
140900AB 
14100QAB 
L41L00AB 
L41200AB 
MML#  NONE  141300AB 
141400AB 
141500AB 
I 41600AB 
1 41700 AB 
I41800AB 
141900AB 
1 42000  AB 
l 42 IOOAB 
1 42  200 A B 
1 42300AB 

V92T3710C  - 7 16C  142400AB 

V92T3720C  - 724C  14250048 

V 92T3730C  - 736C  I42600AB 

V92T3740C  - 744C  142700AB 

L42800AB 
1 42900AB 
1 43000AB 
143100AB 
1 43200AB 
143300A8 
L43400AB 
L 43500AB 

V92U3390C  - 398C  143600AB 

V92U3400C  - 4 08C  143700AB 

V92U3380C  - 388C  143800AB 

1 43 9 00 A B 
144000AB 
144100AB 
L44200AB 

L 44400 AB 
.-MMEy  TBS-  l 44500AB 
144600AB 
144700AB 
144800AB 
144900  A B 
145000AB 


H 

o 

H 

o\ 


A. 2. 32-25 


V, 


c 

c 


MFV.P.EP  N 4MF  CRATE 

FSSR-RRR_ RANGE  PORT 
Vt  R R_  R A N G F ~ S T R R 8 

DECLARE  . 

CRAV_CU  M_  STAT  BIT!  16)  I M T I A L ( H F X *GOOO ' ) J 

f p bfeS  P 1 

ITEM-DUMMY  STATUS  L.CRO 
FSSR- MINE 


C 

c 

c 

c 

c 


c 

c 

r 

l 


:rav_deu_num 


DECLARE 

INTEGER  TMTIAL(O); 
I RGD/F VC ) 

! T EM-PFU  MJMPCR 
F S SR- ? I ll 


C 

r 

c 


CRA8_RVM_ALARM 


C E CL  AR  F 

PCCLEAN  INITIALICFF)  ; 

{ PCn/RVM,  RS»-) 

ITEM-PVM  ALARM  FLAG 
FSSR-PMS_MASTER_UARv  WARNING 


C 

r 

C 

r 


C K V v ' K INDEX 


0 F f~  | A K F 

INTEGER  INITIAL!  I)  ; 
{ P A S » P.KG/RXY  ) 

item-pgr  index 

F S SR—  P 0R_ FLAG 


DECLARE 

CRA8_MC  IU_IG_CN_GFF_LP  Bf  CLEAN  IN  IT  IiL  t OFF  J ; 

C 4***TTRCC/RFX) 

C ITEM  - VC  LU  l/C  FLAG  LP 

C FSSR  - LA ST_ I C_C N_CFF  FLAG 

C 

DECLARE 

CRAV  MOT  RATE_FILT  ARRAY ( 6 ) SCALAR  I NIT  I ALT 6 #0 ) i 
C (J-AAK  ,<gv  IkXJEJ 

C I TF.v  - MOT  RATE  HU 

C FSSR  - MOT  RA7E_F  UT 

n 

DECLARE 

CfUV.MOT  RATE_FILT  LP  ARRAY  ( fc  1 SCALAR  INITIAL  (6  #01  ; 
r ( PVV/P  xv  . 1)  VF  ) 

C I IFF  - MG  I RATE  FILT  LP 

C FSSR  - MCT_R  AT  E FILT  LP 


C 

C 

c 


C R A 3_ CU  N S I S_  f L A G 


CECLARE 

PI  Till  INITIAL  (CN)i 
IPWtCISP/RLD) 

I TEN  - C.C.  NS  IS  FL  AG 
FSSR  - CCNS I $_ F L AG 


C 

C 


CRAV.TEST  WD 


DECLARE 

INC  NT  INTEGER  IMTIAHO)  ; 
( RNC/RXY ) 

I T E V - TEST  RC  INCNT 


MML  i NONE 


MNL«  NONE 


MML*  M ONE 


MML*  NONE 


V92X3107X 


MO!  U NOME 


145100A8 
l 452  00 A 3 
I 453004 B 
145400AB 
l 45 5004 B 
145600AB 
l 45 7 00 A 3 
L45300AB 
I 45900  A B 
I 46000 A 3 
146 10043 
i 46 2 00 A B 
1 46300 AR 
146400 A B 
1 46500AR 
1 466 DO A B 
l 46  7 00  A B 
1 46  8 00  A B 
14690Q4B 
14700048 
1 47I00A3 
147200AB 
L 47300AB 
1 47 400 A B 
147500AC 
I 47600AC 
147 700A0 
147800  AC 
l 47900 AC 
1 48000AD 
l 43 100 AD 
L48200AD 
1 48 300 AO 
148400AD 
1485Q04D 
1 48600  A 0 
148  7 00 AD 
148800A0 
1 48900A0 


_ „ ,y  „ 1 49000 AO 

f93^C.5V34C-VV/C^  1491 OOAD 


none 


^93x  7*rvry 

-MMUf-^TRO 


1 49200  A D 
1 49300AD 
1494 00 A 0 
1 49  5004  0 
I49600AD 
I 49  7 00 A 0 

149  800  AO 
149900AD 
l 50 000 AD 
1 501 OOAD 

1 50  200 A 0 
1 50300AD 
L 50400A0 
1 50500A0 
150600AD 
l 5070040 
15 0800 AD 
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MEMBER  NAME  CROC  IL 

C ***  ************* ***** $$$*$$*$  **  *****  *****  **************  ***********  *****0  001  00 AC 
r*  ft,  2. 33  CCNSTANTS  -AND  -HrF^?  DAT  ft  CCMPCCL  (CRD  CIL)  *0002004C 

t*  ~ *0Q0300AC 

C*  NONCHANGING  RMS  LEVEL  C C A T A AND  RMS  HARDWARE  DEPENDENT  DATA  *0004004C 

C*  MISSION  AND  PAYLOAD  INDEPENDENT  *00050040 

C*  *000600AC 

C*  *0007  OOAC 

C *************  *************************  ************** *$*****************00080040 
CPD_C  IL_DUNMY : EXitRNAL  CGNPCCL? 

C 

D INCLUDE  CSSCOTR 
C 

CLOSE  CRD_CIL  DU^MV ; 


CRD_C  IL : CCMFtOL  RIGID- 


DECLARE 

CRDK  DTR  SCALAR,  CONSTANT  i 3 . 14 15  527/180  . ? ; 

(ET9LPRPtRHG,RTV,FNC,PPC,RAS/) 
ITEM-rfEGREES  TO  RADIANS  CONVERSION 
FSSP-OTR 


FACTOR 


non£ 

^aaasajxt 


c 

c 

c 

r 


CECLARE 

;rdk  sin  wr.prgx  tgl  scalar 

~ l PR  P / 1 
ITEM-S  INE  Cf  WRIST 
F S SR— W_PP0X_7CL 


CC  N ST  ANT  ISINI 15,0  CRDK_OTR ) ) ; 

SINGULARITY  PROXIMITY  TOLERENCE ^ Qfjgr 


C 

c 

r 

v 

c 

c 


DECLARE 

CRDK_RT 0 SCALAR  CONSTANT  { 180 ./3 . 1 4 1592 71 ; 

{RPP.RKG,RPC,RYE,RAS/1 
ITEM-RADIANS  TO  DEGREES  CONVERSION  FAC TGR 
FSSR-RTD 

DECLARE 

CRDK_L_$HP_ELP  SCALAR  CONSTANT  ( 2 £ 1 . C5/1 2 . 1 ; 

X#*W»VRKG,RTV/1 
ITEM-LENGTH  FROM  SHP  TO  ELP 
FSSR-L_SFP  ELP 


f 

C 

r 

C- 

C 

c 


OECLARE 

CROK  L_ELP_WP  SCALAR  CONSTANT 

TFKG.RTV/l 
I TEM— LENGTH  FRCM  ELP 
FSSP-L  ELP_WP 


{277.95/12.1 
TO  WPP 


C 

C 

. r 

c 

r 


CRDK_L_WP_>Y 


DECLARE 

SCALAR  CONSTANT 
{ RKG»  RPC/ 1 
ITEM-LENGTH  FROM 
FSSR— L_WP_WY  - 


{ 18  .00/ 12,1 
WPP  TO  WRY 


vs^coas&c 


noioE 

v-s&tssH-rdC 


none 

1138^69  4 »€ 

nonE 

jyiaae^rac 


■nof)B 

V 0399 3 lie 


000820AD 
000830AD 
000840AD 
000850AD 
000900AC 
001000AC 
001  200  AC 
001300AC 
0014004C 
001 500AC 
001600AC 
001700AC 
001800AC 
001 900 AC 
002000AC 
002100AC 
002200AC 
002300AC 
002400AC 


002500AC 

002600AC- 

002700AC 

002800  A.C 

002900AC 

003000 AC 

003100AC 

003200AC 

003300AC 

003400AC 

003500AC 

003600AC 

,,s 

003700AC 

“X' 

003800AC 

:X;  'rA 

003900 AC 

'tA  £ 

004000AC 

g o 

004 100 AC 

p-. 

004200AC 

~ r 

004300AC 

004400 AC 

:>  S 

004500AC 

'A’'- 

004600 AC 

r - - — 3 

004700AC 

0048 00 AC 

004900AC 

0 05000AC 

■■■X 

005100AC 

5 1 

0 05200AC 

X X- 

005300AC 

-"TDT 

005400AC 

A. 2. 33-1 
10/16/79 


000(10  ononn  ooooo  onnnnn  10000  00-100  00000 


MEMBER  NAME  CRCC  IL 

DECLARE 

CRDK_  SWGU  T_  SIN_PCRT  SCALAR 

CCNSTAMT  (SIN (19.48  CRDK  D TR ) I ; 
( RKGjRPO/ ) 

ITEM-SINE  OF  PORT  SWINGCLT  ANGLF 
FSSR-SKCUT  S I N_ p C R T 


DECLARE 

CRDK  SWQUT_COS_PGRT  SCALAR 

CONSTANT  (CGSQ9.48  CRCK.DTRJ  ); 
{ R KG  t RPC/ 1 

ITEM-COSINE  OF  PCFT  SWINGCUT  ANGLE 
FSSR-S  WO(iT_COS_PORT 


DECLARE 

CROK_RR P_OELT A SCALAR  CONSTANT  { 1.3691; 

(FPC/J 

ITEM-ARCTANGENT  CF  ( EL8CW_0FFSET /L  SHP_ELP) 
FSSR-DELT  A 


DECLARF 

CRDK  PPP_EFSILFN  SCALAR  CONSTANT  (1.237); 

(RRP/) 

ITEM-ARCTANGENT  CF { EL  BOW  0 FF SET /L ENGTH 
F R CM  FTP  TO  WRP) 

FSSR-EFSILCN 


DECLARE 

CRDK  DELTA  EPSILON  SCALAR 

CONSTANT  ( C RD K_RR P DELTA 
+ CRCK_RRP.EPS  ILCNT; 

( RFP  * R PO / I 

ITEM-SUM  OF  DELTA  AND  EPSILON 
FSSR— CELT A_ EPSILON 


DECLARE 

CR DK_RA T I 0_ SHEL  CDEL  SCALAR 

CONSTANT  (CRDK_L_SHP_ELP 
/ CCS ( CROK_RR P DELTA  CRDK  DTP)); 
(RRP. RPC/) 

ITEM-RATIO  OF  ( L_SHP  ELP/CCSINE  DELTA) 
FSSR-R ATIO_SHEL_CDEL 


DECLARE 

CRDK  RATIO  ELW  CEPS  SCALAR 

CONSTANT  ( C R 0 K_ L ELP  WP 
7 CCS( CRDK_RRP_EPSILrN  CRDK_OTR ) ) ; 
( RRP , RPC/) 

ITEM-RATIO  OF  (L  ENGTKFRCJ*  E L F TO  WRP/ 
COSINE  DitTf £-)- 
FSSR—  RATIO  ELW_CEPS 


none 


non£ 

nor>£ 

VU3i@>3g-gt 


no^B 


non  S’ 


none: 


005500AC 
0 05600AC 
005700AC 
005800AC 
005900AC 
006000 AC 
006100AC 
006200  AC 
006  3 00 AC 
006400 AC 
006  5 00  AC 
006600 AC 
006 700 AC 
006800AC 
006 9 00 AC 
007000AC 
007 l 00 AC 
007200AD 
007300AC 
0Q7400AC 
Q07500AC 
007600AC 
007700AC 
007800AC 
0 07  9 00 AD 
0 08000  AC 
008100AC 
008200AC 
008300AC 
008  400 AC 
008500AC 
008600AC 
008700AC 
008800AC 
008900 AC 
009000AC 
0Q9100AC 
009200AC 
0 09300AC 
009400AC 
009500AC 
009600AC 
009700AC 
009800AC 
009900AC 
0 10000AC 
010100AC 
0 10200AC 
010300 AC 
0 10400AC 
0 10500 AC 
0 10600AC 
010700AC 
010800AC 
01 09 00 AC 
.011000 AC 
Oil 100AC 
011200AC 


\ 


A.  2. 33-2 
10/16/7 9 


nnnno  nnnnnn  nnonn  onono  oonnoonnon  nnonn 


MEMBER  NAME  CRCCIL 

DECLARE 

CRDK_UP_SW_STOP_LIM  FIVE  SC  AL  AR  CONST  AMT  ( + 116.6); 

**  ADDED  FCR  MAINTAINABILITY 
**  COULD  NOT  EE  REACHEC  AT  COMPILE 
**  AS  PART  CF  AN  ARRAY 


DECLARE 

CRD K_UP_SN_ STOP  LiM  A hk  AY  t 6 J SCALAR 

CONSTANT  (+177.4,  -C.6,  +157.6, 
+116.4,CRDK_UP_SW_STGP_LIM_FlVE,+442 . ) 
{ RHM , RPC/ ) 

ITEM-UPPER  SOFTWARE  LIM 
FSSR— UP_SFTWR_LMT 


DECLARE 

CRDK_ PH  i_  WASHOUT  SCALAR  CONSTANKO.l  C RCK_RTD ) ; 

IRAS/) 

ITEM-PHI  WASHCUT 
FSSR-PHI_ WASHOUT 


DECLARE 

CROK_PH I_HQLD  SCALAR  CONSTANT l O.C 1 CRDK_RTD ) ; 

IRAS/) 

IT  EM- PH  I HOLD 
FSSR-PHI  HOLD 


DECLARE 

CR'DK  I EL  P ' WY  SCALAR 

CCNSTANT  { CRDKR  AT  1 0_  EL  W_C  E PS 

+ crdk_l_wp_wy7; 

(RPC/) 

ITEM-SUM  OF  RATIO  ELW_CEFS  AND  L WP  WY 
OESC-EXTENDED  UPPfR  ARM  LENGTH 
FSSR-NCNE 


DECLARE 

CROK_SWR Y_M IN  SCALAR 

CONSTANT! SIN  I CRDK_UP_SW_STOP_L I M_FIVE 
CRDK.DTR)); 

(RPC/) 

ITEM-SWRY  MIN 
FSSR-NCNE 


DECLARE 

CRDK_TACH_GA IN  SCALAR  INITIAL  (1.1; 
C (RYE/) 


MML#  NONE 


Aoa mszszz 

AL3fcS53GQC 
A/.9.g«53  6 

MML  # PBJP— 

none 


nan€ 


nonE 

■VQOUTTfrOfre 


MML#  NONE 


MML  # NONE 


011  300  AC 
011400AC 
Oil 500AC 
Oil 600AC 
011700AC 
0 1 1 800 AC 
Oil 900AC 
012000AC 
012100AC 
0 12200AC 
012300AC 
0 12400AC 

0 12  500  AC 
0 12600AC 
012700AC 
0 12800AC 
012900AC 
013000 AC 
013100AC 
0 13200AC 
0 13300AC 
0 13400AC 
0 13500AC 
0 13600AC 
01 3700  AC 
0 1380QAC 
013900 AC 
0 I4000AC 
0 14100 AC 
014200AC 
0 14300AC 
0 14400AC 
0I4500AC 
0 14600AC 
0 I4700AC 
0 14800AC 
0 14900AC 
0 15000AC 
0 15 100AC 
0 15200AC 
0 15300AC 
015400AC 
0 15500AC 
015600AC 
015700 AC 
0 15800AC 
015900AC 
0 16000AC 
016100AC 
016 2 00 AC 
0 16300AC 
016400 AC 
0L6500AC 
0 16600AC 
0 16700AC 
0 16800AC 
016900AC 
017000AC 


A.  2. 33-3 
10/16/79 


nnoon  ononn  onnoo  nonoo  tionon  nnnoo  '*100000  000003: 


EMBER  NAME  CRDCIL 

ITEM-TACH  GAIN 

CESC-TACHCMFTEP.  FILTER  GAIN  CC  N ST  ANT 
F S SR-T  ACF_G  AIN 

DECLARE 

CRDK_TACH_TIME_CCNSTAM  INITIAL  (24.3; 

(RYE/) 

ITEM-TACH  TIME 

DESC- TACHOMETER  FILTER  TIME  CONSTANT 
FSSR-T ACH.TTME  CONSTANT 


none 

MML 


n one 

MML# 


DECLARE 

CRD  K_  TE  MP_CNV_CG  EF  A SCALAR  INITIAL  (9.31E-43; 

Trye/) 

ITEM-0  CROER  COEFFICIENT  FOR  temp  CCNVERSION  ✓Nr'.r'H" 

fssr-a  nong 

V&KP9-1  TTT 

DECLARE 

CRDK_TEMP_CNV_CGEF  0 SCALAR  INITIAL  (2.22E-43; 

Trye/ 3 

1 1 EM-  1ST  ORDER  COEFFICIENT  FOR  TEMP  CONVERSION  ^)QrO  £* 


FSSR-8 

DECLARE 

CROK_TEMP_CNV_CGEF  f SCALAR  INITIAL  ( 1.247E-7); 

Trye/ j 

ITEM-3RO  ORDER  COEFFICIENT  FCR  TEMP  CONVERSION 
FSSR-C 


crdk_tq_max 


CRDK  SER  RES 


DECLARE 

SCALAR  INITIAL  (122.3; 

(RYE/ 3 

ITEM-MAXIMUM  VALUE  CF  THERM  I STER  DATA 
FSSR— TC_MAX 


DECLARE 

SCALAR  INITIAL  (7150.3 ; 

(RYE/3 

ITEM-RESISTANCE  CONSTANT  IN  TEMP  CALCULATION 
F$SR-S£R_RES 


DECLARE 

CRCK_TE MP_RE S SCALAR  INITIAL  (122.67); 

(RYE/ 3 

ITEM-RESISTANCE  CONSTANT  IN  TEMP  C ALCULAT I CN 
FSSR-TEMP_RES 


none 

V9  8SX9&+3T. 


nonE 

V98U9375C 


none 

vooumot- 


none 


CRDK_K_  TQ_F 1 


DECLARE 

SCALAR  INITIAL  (9.Z5.3; 
(RYE/3 


0171004C 

0 1 7 2 00  A C 
017300AC 
0 17400AC 
0L7500AC 
0 17600AC 
0 I7700AC 
0 17800AC 
0 17900 AC 
018000AC 
018 100 AC 
0 l 8 200 AC 
0 18300AC 
0184004C 
0 18500AC 
018600AC 
0 I8700AC 

0 1 8 8 00  A C 
018900AC 
019 000 AC 
0 19100AC 
019 200 AC 
019300AC 
0194OQAC 

0 19  509AC 
019600 AC 
019700AC 
0 19800AC 
0 19900 AC 
020000AC 
020100AC 
020200AC 
020300AC 
020400AC 
020500AC 
020600AC 
020700AC 
0208004C 
020900AC 
021000AC 
021 100AC 
021200AC 
021300AC 
021400AC 
021 500AC 
021600AC 
021700AC 
021800AC 
021 900 AC 
022000AC 
022100AC 
022200AC 
022  300 AC 
022400AC 
022500AC 
022600AC 
022700AC 
022800AC 


H > 

O • 

\ ro 

I— i • 
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noon  oooooo  ooonn  -000000  000000  nonooo  000000  000003 


EMBER  NAME  CROC  It 

ITEN-KELVTN  TG  FAHRENHEIT  CONVERSION 
CONSTANT  HI 
FSSR-K  TC_ F L 


DECLARE 

CRDK_K_  TC!_F2  SCALAR  INITIAL  (459. 6 I ? 

(RYE/) 

ITEM-KELVIN  TO  FAHRENHEIT  CONVERSION 
CC NST ANT  #2 
FS$R-K_TC  F2 


DECLARE 

CRDK_  CIST  CXP  SCALAR  INITIAL  (C.95); 

IRAS/) 

ITEM-CIST  EXP 

DESC-D I STANCE  EXPONENTIAL  SCALE  FACTOR 
FSSR-D  IST_EXP 


DECLARE 

CRDK_PHI_EXP  SCALAR  INITIAL  (C.95); 

(RAS/) 

ITEM-PHI  EXP 

OESC-ANGLF  EXPONENTIAL  SCALE  FACTOR 
FSSR— PHI_EXP 


DECLARE 

CRDK_D I ST  WASHOUT  SCALAR  INITIAL  (2.0); 

(RAS/  ) 

I T EM- D I ST  WASHOUT 

DESC-WASHOUT  DISTANCE  TCLERANCE.  FEET 
FSSR—  D I ST_W  A SHCTJT 


DECLARE 

CROK_PH I_  FLYBY  SCALAR  CGNSTANTt 0.05) ; 

(PAS/) 

ITEM-PHI  FLYBY 

CESC-FLY-BY  ANGLF  TCLERANCE,  DEGREES 
FSSR- PH l_ FLYBY 

DECLARE 

CRDK_D I ST_FLY3Y  SCALAR  INITIAL  (I); 

(RAS/) 

ITEM-DIST  FLYBY 

DESC-FLY-BY  DISTANCE  TOLERANCE,  FEET 
FSSR-OIST_FLYBY 


DECLARE 

CRDK_OIST_HOLD  SCALAR  INITIAL  (0.2); 

(P AS/) 

ITEM-DIST  HELD 

DESC-PC S IT ICN  HELD  DISTANCE  TOLERANCE , FEET 
FSSR- CIST_ HELD 


nong- 


oorvE 


nong 
VO 8302  97  C- 


no^S 


nort& 

2030 


022900AC 
023000AC 
023100AC 
023200AC 
023300AC 
023400AC 
023500AC 
023600AC 
023 7 00 AC 
023800AC 
023900AC 
024003AC 
024100AC 
024 2 00 AC 
024 3 00 AC 
024400AC 
024500AC 
0 24600AC 
024700AC 
024800AC 
024900AC 
025000AC 
025100AC 
025200AC 
025300AC 
0 25400AC 
025500AC 
025600AC 
025700AC 
025800AC 
025900AC 
026000AC 
026 i OOAC 
026200AC 
026300 AC 
026400AC 


026500AC 

026600AC 

026700AC 

026800AC 

026900AC 

027000AC 

027100AC 

027200AC 

027300AC 

H > 
O * 

027400AC 

^ ro 

027500AC 

H • 
On  U) 

027600AC 

\ LO 

D27700AC 

— 3 t 
VO  vji 

027800AC 
027900 AC 
028000AC 
028L00AC 
028200AC 
Q28300AC 
028400AC 
028500AC 
028600AC 

NAME  CRCCIl 


CRDK_MAX_D I ST 


DECLARE 

SCALAR  INITIAL  (IOC.); 

(RAS/) 

ITEM-MAX  DIST 

OESC-MAXIMUM  TRANSLATION  DISTANCE,  FEET 
ESSP-M AX_DI ST 


CRDK_MAX_PHI 


DECLARE 

SCALAR  INITIAL  (180.); 

IRAS/) 

ITEM-MAX  PHI 

OESC-M AXIMLM  ANGULAR  DISTANCE,  DEGREES 
FSSR-MAX  PHI 


DECLARE 

ST  OP_L  I M IT  INTEGER  INITIAL  (25)  ; 
(RAS/) 

ITEM-STOP  LIMIT 

DESC-LTMIT  FOR  STOP  COUNTER 

FSSR-T??? 


CRDK  APZERC 


DECLARE 

SCALAR  INITIAL! l.OE-8); 
h£R.P,(  R AS, DWf 

i TEM-A  P ZERO 

DE  SC— A F— 1 01  ZERO,  ANY  A8 SOLUTE  VALUE  LESS 
TFAN  THIS  IS  TREATED  AS  ZERO 
FSSR— NONE 


CRDK_L_MPM_SHCUT 


:ECLARE 


CUT  SCALAR  INITIAL  (2.25/12.); 

{ F PO / ) 

ITEM-LENGTH  BETWEEN  MANIPULATOR  POSITIONING 
MECHANISM  AND  THE  SWING-OUT  JOINT 
FSSR— L_MPM_SW CUT 


DECLARE 

CRDK_L_  SWOUT_SHY  SCALAR  INITIAL  (11.49/12.); 

; (rpc/) 

: ITEM-LENGTH  BETWEEN  SWING-CUT  AND 

SHOULDER  YAW  JOINT 
F S$R— 1 SWOU  T_  SHY 


DECLARE 

CRDK_L_WR._EEAP  SCALAR  INITIAL  (12.88  / 12.); 

: ( P KG » R PO / ) 

ITEM-LENGTH  FROM  WPIST  ROLL  TO  END 
EFFECTOR  ATTACH  POINT 
FSSR— L_WR_EEAP 


$ 


none: 


non£ 


MML#  NONE 


MML  # NONE 


MML*  NONE 


02870DAC 
028800AC 
0289 00 AC 
029000AC. 
029  LOO  AC 
029200AC 
0 29 3 00 AC 
029400AC 
029500AC 
029600AC 
029700AC 
029300AC 
029900 AC 
030000 AC 
030100AC 
030200AC 
030300AC 
030400AC 
030500AC 
030600AC 
030700AC 
030800AC 
030900AC 
031000AC 
031 100 AC 
031200AC 
031300AC 
031400AC 
G31500AC 
031600AC 
03170QAC 
031800AC 
031900AC 
032000AC 
032100AC 
032200AC 
032300AC 
032400AC 
032500 AC 
032600AC 
032700AC 
032800AC 
032900AC 
033000 AC 
033100AC 
033200AC 
033300AC 
033 4 00 AC 
033500AC 
033600AC 
033 700 AC 
033800AC 
033900AC 
034000AC 
Q34100AC 
034200AC 
034300AC 
034400AC 


H > 
O • 

\ ro 
H • 
CVU) 


U) 

I 


vo  o\ 


ocinnon  nnonoo  ononrtn  ooooo  rinnno  oooooo  ooooo  03 


EMB  ER 
CRBK_ 

CPDK_ 

CRDK_ 
C R 0 K_ 

CROK_ 

CRDK_ 

CRDK_ 

CRDK_ 

C 

c 


N AME 


:rocil 


DECLARE 

L l*Y  V-R  SCALAR  INITIAL  (2 1,62/12.); 

( P KG  R P G / ) 

ITEM-LENGTH  FPCM  WRIST  YAW  TC  WRIST  ROLL  JOI 
FSSR— L_WY_WR 


L_SHY_SHP  SCALAR  INITIAL  123. /I 2.)? 

( PKG.RPC/) 

ITEM-LENGTH  FRCM  ^HCULCER  YAW  TC  SHOULDER 
PTTCK  JCINTS 
FSSR-L_  SHY_  SHP 


IN 


DECLARE 

, SCALAR  INITIAL 
fRAO,  IPKGfRPG/) 

i T CM—  E AC  TC  P TC. 
FSSR-FT  TO  IN 


1 : 


CCNVERT  FEET  TC  INCHES 


0 E r L % P E 

ifpcft  scaTas  tnttiai  (6.00/12.); 

( f-  K C , K 1 V / ) 

IT  EM- ELBOW  OFFSET 
FSSR— El CFFSET 


DFCL ARE 

SF_X  I SCALAR  INITIAL  (1.0/0.25); 

(RCC/ 5 

ITEM-X1  SCALE  FACTOR 

CE  SC—  SC  Al E FACTOR  FOR  XI  METER  SCALING 
FSSR-SCALE_FACTGR_X1 

DECLARE 

SF_X 1 0 SCALAR  INITIAL  (1.0/2. 5); 

( ROC / ) 

IT  EM— X 10  SCALE  FACTOR 

CESC-SCALE  FACTOR  FCR  XLO  METER  SCALING 
FSSR— SCALE_ FACTO R_X10 

CECLARE 

MAX  METER  SCALE  SCALAR  INITIAL  (1.0); 

( R DO/ ) 

ITEM-MAX  METER  VALUE 

CESC-MAXIMUM  VALUE  CF  ANALOG  METER  SCALE 
FSSR-N AX_METEP  SCALE 


CECLARE 

XI  MAX  SCALAR  INITIAL {O.IE); 
{orn/! 

ITEM-LOW  SCALE  MAX 


nt  no r>iE 

\Aaa43®-4^f 


norUE 


no^e 

^SAtaai-2-re 


UZ1GSQT.  1 


noOE 
v qswaasts- 


nooE 
ALaauxi  3 


noOB 


034500AC 
034600AC 
0 34  700  AC- 
0348  00  AC 
034900AC 
035000AC 
035100  AC 
035200AC 
035300 AC 
035400AC 
035500AC 
0 35600AC 
035700AC 
0 35800AC 
035900AC 
036000 AC 
036100AC 
036200 AC 
036300AC 
036400 AC 
036500AC 
036600AC 
036700AC 
036800AC 
036900AC 
037000AC 
0 37 100  AC 
037200AC 
037300AC 
037400AC 
037500AC 
0 37600AC 
0377  00 AC 
037800AC 
037900AC 
035000AC 
038100AC 

038  200  AC 
038300AC 
038400AC 
038500AC 
038600AC 
038700AC 
038800AC 
038900 AC 
039000AC 
039100AC 
039200AC 
039 300 AC 
039400AC 
039500AC 
039600AC 

039  700 AC 
039800AC 
039900AC 
040000 AC 
040100AC 
040200AC 


i-*  > 
o • 
\ ro 
H • 
CMO 

— J I 
\0  -~J 


'Uj. 

\> 


MEMBER  NAME  CRCCIL 

C DESC-VALUE  FCR  CHANGING  ANALOG  ME 

C SCALING  TO  XIO  RANGE 

C FSSR-MAX_RANGE 


TER 


Cf C L 4R  E 

CROK  XL  0 MIN  SCALAR  IN  IT  I AL( 0 . 17  ) ; 

(PCD/) 

ITEM-HIGH  SCALE  MIN 
DESC-VALUE  FCR  CHANGING  ANALCG  ME 
SCALING  TC  XI  RANGE 
FSSP-M I N_ RANGE 

DECLARE 

CRDK_SH_PRCX_TCL  SCALAR  INITIAL  (3.0); 

(RRP/) 

ITEM-SHOULDER  SINGULARITY  PRDXIMI 
FSSR-SF_PRCX_TCL 


TER 


nonB 

X3SB9%*rc 


TV  TOLERANCE  f)OHB 


C 

C 

€ 

C 

C 


c 

r 

C 

r 

c 

C 


DECLARE 

:RDK_EL_PRCX_TC;L  SCALAR  INITIAL  (5.0); 

(RRP/) 

I T E M - f I 8 C V.  SINGULARITY  PRCXIMITY 
FSSR-EL_PROX  TOL 


DECLARE 

:RDK_BLV»  THRESH  SCALAR  INITIAL  (11.3777778); 

(PNC/) 

I T EM-BELOW  THRESHOLD  FACTOR 
CESC-EELOW  MCTCR  SPEED  THRESHOLD 
FSSR-BELOW  THRESHOLD 


TOLERANCE 


SCALING  FACTOR 


c 

c 

r 

V 

C 

c 

C 


DECLARE 

CRDK_MAX  CRNT_ AT TN  INTEGER  INITIAL  (15); 

(RNC/) 

ITEM-MAXIMUM  CURRENT  ATTENUATION 
DESC— MINIMUM  CURRENT 
FSSP-MAX_CURRENT_A7TEN 

DECLARE 

CRDK_ COARSE  LIM  INTEGER  INITIAl(i5); 

f R SC / I 

ITEM-COARSE  LIM 
DE  SC— R SC  CYCLE  CCUNTER-CCAR SE 
FSSR— CCAPSE_L IMIT 


r 
C 

DECLARE 

CRDK_VERN_UM  INTEGER  INITIAL(IO); 

C I R SC/ I 

C ITEM-VERNIER  LIM 

C DE  SC— P SC'  CYCLE  CCUNTER-VERN  I ER 

C FSSR- VERNIER  LIMIT 


nonB 

SLSBJdS&drVC 


oooe 


040300  AC 
040400AC 
0 40 500  AC 
040600AC 
040700 AC 
040800AC 
040900AC 
041000AC 
04L100AC 
04L200AC 
04L3004C 
041400AC 
041500AC 
04I600AC 
041700AC 
041800AC 
041 900 AC 
042000AC 
0421 00 AC 
0422004C 
042300  AC 
042400A  C 
042500AC 
042600AC 
042700AC 
042800 AC 
042900AC 
043000  AC 
043100AC 
043200 AD 
043300AC 
043400AC 
043500AC 
043600AC 
043 7 00 AC 
043800AC 
043900 AC 
0440004C 
044I00AC 
044200AC 
044300AC 
044400 AC 
044500AC 
044600  AC 
044700AC 
044800AC 
044900AC 
045000AC 
045I00AC 
045200AC 
045300AC 
045400AC 
045500AC 
0456004C 
Q45700AC 
045800AC 
045900AC 
0460 00 AC 
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ooonooon  oooooo  000*100  0000000  000000  000O00000  tins 


EMBER  N AM  E CROC  !L 


DECLARE 

CRBK.MOOE  rHG_TFRESF  SCAUR  INITIAL  (C.C5); 
CRfL3jRSC,RW?,RQC/ ) 

I T EM-MOOE  CHANGE  THRESHOLD 
DF  SC- JOINT  R AT F THRESHOLD  VALUE  REQUIRED 
FCR  CHANGING  MODES 
FSSR— MCOE_CHG_THRESH 


DECLARE 

CRDK.COUNT  MAX  INTEGER  INITIAU3): 

(RCC/) 

ITEM-COUNT  MAX 

DESC-CYCLE  COUNTER  FOR  TEST  WORD 


nor.fr 


none 


o does 

MML#  J \sm- 


OECLABE 

CRDK_MAX_ERR_CNT  INTEGER  INITIAL (2); 

{RQC,R5?er7 ) 

ITEM— ERR  MAX 

CESC-MAXIMUM  NUMBER  CF  RCC  READ  ERRORS  ALLOWED 
BEFORE  REX  GOFS  INTO  'SUSPEND  CONFIGURATION 
FS  SR- EM  AX  riont r 


DECLARE 

CRDK_F  ILTCCN  SCALAR  INITIAL! 11; 

t RHM/ ) 

IT  EM-F ILTCON 

CESC-FILTER  CONSTANT  FCR  CONSISTENCY  CFECK 
FS SR— F ILTCCN 

DECLARE 

CRDK_MC  IU_  INTERVAL  SCALAR  LMT  I AL  10.042)  ; 

I TEM-MCIU  INTERVAL 

DESC-MCIL  INTERVAL  PROCESSING  CYCLE  TIME 
FSSR-MC IU  INTERVAL 


naos 

MML  # 


no^E 


CECLARE 

CRDK_ARM_ATTH_PT  ARRAY  I 2 ) VECTOR  (3  ) 

INITIAL  I679.5,-100.33»423.C8, 
679.5tl0C.33t423.G8)  ; 

( P KG / ) 

ITEM-ARM  ATT  AC  F PCINT 

DE  SC-LCCAT  ION  CF  SHOULDER  YAW  JOINT  ATTACH  POINT 
IN  ORBITAL  STRUCTURAL  FRAME 
FSSP-PORT  ATTF  PT 
STRBlD.ATTFLPT 
STRUCTURAL  FRAME 
ARRAY  SUBSCRIPT 


G46100AC 
046200AC 
046300AC 
046400AC 
046500AC 
046600AC 
046700AC 
046800AC 
046900 AC 

r\  f AA  » r 

U f UVJUMU 

047100AC 
0 47200Ar 
047300AC 
047400AC. 
047500AC 
047600AC 
047700AC 
047  800 AC 
047900AC 
.048000  AC 
048I00AC 
048200AC 
048300AC 
048400AC 
0 43 500 A r 
0 48600 AC 
048700AC 
048800AC 
0489Q0AC 
049000 AC 
049100AC 
049200  AC 
049300AC 
049400 AC 
049500AC 
O496O0AC 

049700AC 

049800AC 

049900AC 

050000AC 

050100AC 

050200AC 

050300AC 

050400AC 

050500AC 

050600AC 

050700AC 

050800AC 

050900AC 

051000AC 

051100AC 

051200AC 

051300AC 

051400AC 

051500AC 

051600AC 

051700AC 

051800AC 


REPRODUCIBILITY  OF  THE 
ORIGINAL  PAGE  IS  POOR 


\}1 

VJ\ 


M E M B E F 

C“ 

r 

C 

r 


c 

c 

c 

c 


i m f 


CROC  IL 


1 - PORT 

VECTOR  SUBSCRIPT 

1 - X 

2 - Y 

3 - Z 

ARRAY  SUBSCRIPT 

2 - STBD 

VECTOR  SUESC  R I PT 

1 - X 

2 - Y 

3 - Z 


Oong- 


3 18C 


CErLARE 

CRDK._  AL7P AT  l B I T ( L fc  ) I M T I AL  ( HEX  • 2 AA  A • ) ; 

{s*eT&NC/J 

ITEM-^BATTERNl 

CESC— ALTERNATING  BIT  PATTERN  #i 
FSSR-ALTPAT1 


CRDK  ALTPAT2 


C 

c 

c 

c 


DECLARE 

BIK16)  INITIAL  (HEX* 5555*  ) ; 
(RCCtRNC/) 

' ITEM-P  ATT  ERN2 

OF  SC— ALTERNATING  BIT  PATTFRN  f ? 
FSSR-AL.TPAT2 


nonfe 

USHE*  Tfttr 


non  H* 

ISflFW  T-OTT 


C 


c 


DECLARE 

CROK_CHG_ THRESH  ARR A Y ( 6 ) SCALAR 

INITIAL! 2#3E-4, 4. 5E-4»3#7.8E-4I  ; 

iww-r- 

ITEM-CHANGE  THRESH 
DESC-THRESHCLD  ECR  RATE  CHANGE 
ESS  R-C  H G_  T HR  E S H 

DECLARE 

CRDK_ FNCOO  TACHO  ERR  LIM  ARRAY ( 6 I SCALAR 

■ INTTI AL(3#C.1,3#0.2I; 

{ R VM/ ) 

I T EM-ENCOD  TACHC  ERR  LIM 

DESC-ENCOOER  T ACHCMETER  EFRCF  THRESHOLD 

FS SR- ENCODER, T ACHC_ERRCR_L IMIT 

DECLARE 

CRDK„ER  R_ THRESH  ARR AY { 6 ) SC  ALAR 

INITIAL  I 2*0.03,0.045, 3#C  .078)  ; 

{ R HV / ) 

I TEM- ERRTHRESH 

OE SC- THRESHOLD  FOR  SMOOTHED  TACH  ERROR 
ESSR-ERR_ THRESH 

DECLARE 

CRDK_HC_MAX  DEF  A R R A Y { 6 ) SCALAR  INITIAL (£#127); 

: ( RYE  ,R  JS  ) 


floats 


MML  % 


MML  # NONE 


non£p 


MML  ft 


05I900AC 
0520Q0AC 
052100AC 
052200AC 
052300AC 
052400AC 
052500AC 
052600AC 
052 7 00 AC 
052800AC 
052900AC 
053000AC 
0531.00AC 
0 53200AC 
0 53  300 A 0 
053400AC 
053500AC 
053600AC 
053700AC 
0 53  800 AC 
053900AC 
054000 AC 
054 1 00 AD 
054200AC 
054300A  C 
Q5440QAC 
054500 AC 
054600AC 
054700AC 
054800AC 
054900AC 
055000AC 
055100AC 
055200AC 
055300AC 
055400AC 
055500AC 
055600AC 
055700AC 
055800AC 
055900AD 
056000AC 
056100AC 
056200AD 
056300AD 
056400AC 
056500AC 
056600AC 
056700AC 
056800AC 
0 56900AC 
0 57000AC 
057100AC 
0 57200AC 
057300AC 
057400AC 
057500AC 
057609AC 


A.  2. 33-10 
10/16/79 


nnnon  onononm  ooionn-  oooooo  oonnonn  norvinnnnnnx 


MAXIMUM  DEFLECTION 


EMBER  NAME  CROC  IL 

ITEM-FAND-CCNTRCLLER 
FSSR-THC_MAX  DEFLECT 
RFC_MAX  DEFLECT 

1 - TRANSLATION 

2 - TP  ANSLATICN 

3 - TR ANSLATICN 

4 - RCTATICN 

5 - RCTATICN 

6 - RCTATICN 

DECLARE 

CRDK  HC_NULL_DB  A RR  AY ( 2 ) SCALAR  INITIAL (2*8)  ; 

(RYE,RJS/) 

ITEM-F AND-CCNTRCLLER  NULL  CEADEAND 
FSSR-THC  NULL  DEACEAND 
RHC  NUL  L— DEAL  BAND 

1 - TRANSlATICN! 

2 - RCTATICN 

DECLARE 

CRDK  INTEGP  AL_RUN_LIM  ARRAY  (6)  SCALAR  IN  IT  I AL I 6*125  J 

( RVM/ ) 

ITEM-INTEGRAL  FUN  LIM 
DESC-ENCODER  INTEGRAL  RUN  LIMIT 
FSSR-IN1EGFAL_RLN_ LIMIT 


non& 

V 98U9282X 
V98U02/3C 
V9a/5a?84C 
V98W?  53  C 
yga<j69  54C 
V96U6955C 


no^i= 


M ML  * NONE 


DECLARE 

C RDK_  JN  T_  C F A R_  R A T I C A PR AY ( 6 ) SCALAR 

INITIAL  (1841.95,1842.95,126 0.28, 
737.74,  738.74,  737.74); 

{ RYE ,RNC / ) 

ITEM— JOINT  GEAR  RATIO 
FSSR-JNT_GEAR_RATIC 


DECLARE 

CRDK  L0_ JNT_L I M A F P AY (6  ) SCALAR 

" ' " INITIAL  (-175.4,  -140.4,  +2.4, 

-114.4,  -114.6,  -440.); 

(RHM/ ) 

ITEM-LOW  JNT  LIM 

DESC-JCINT  ANGLE  LOWER  REACH  LIMITS 
FSSR-LCW_JNT_LMT 


r>on& 


nonE 


_ JU5256C 

to  jmtjsrsoc 

MML#  T8D 


DECLARE 

CRDK_LOW_SW_STCP_LIM  APR AY ( 6 1 SCALAR 

INITIAL  (-177.4,  -142.4,  +0.4, 

- 116.4,  -1 16. 6,  -442  . > ; 

(RHM, RPC/) 

ITEM-LOW  SOFTWARE  LIM 

DESC- JOINT  ANGLE  SOFTWARE  STOP  LOWER  LIMITS 
FSSR-LGW_SFTWR_LMT 


057700AC 
057800AC 
057900AC 
058000AC 
058 1 00 AC 
058200AC 
058300AC 
0 58400AC 
058500AC 
05860QAC 
058700AC 
058800AC 
058900AC 
059000AC 
059100AC 
059200AC 
059309 AC 
059400AC 
059500AC 
059600AC 
059700AC 
059800AD 
059900AC 
0 60000AC 
060I00AC 
060200AD 
060300AC 
060400AC 
060 5 00 AC 
060600AC 
060700  AD 
060800AC 
060900AC 
061000AC 
0611G0AC 
061200AC 
061300AC 
061400AC 
061500AC 
061600AC 
06I700AC 
061800AC 
061900AC 
062000AC 
062 100AC 
062200AC 
062300 AC 
062400AC 
062500AC 
062600AC 
062700AC 
062800AC 
062900AC 
063000 AC 
063100AC 
0632004D 
063300AC 
063400 AC 


repkoducibility  of  tm 

ORIGINAL  PAGE  IS  POOR 


M E M B 5 

C 

r 

r 


NAME  CRCCIL 


none 


C R DK_  N P M_  A T TH_  PT 


C 

c 


L 

r 

f. 


c 

c 

c 

r 

c 

r 


CRQKNNOPL 


DECLARE 

A R R A V { 2)  VECTCRI3) 

IMTI  AL (679, 5/12.  ,-96.5/12  .,4  LO./ 12.  , 
679.5/12.,  96.5/12. ,410. /12. } 

(RFC/) 

! TEM— 1 OC AT  ION  QF  TFE  M PM  OS  SELEC  TED  ARM 
MANI°ULATCP  PESITirNING  MECHANISM  IN 
THE  C1PBITEP  STRUCTURAL  FRAME. 

FS SR— N PM  Pf  RT  STR 
MFM_STR80_STR 


DECLARE 

A PR  AY { 6 } INTEGER  INITIALC5J ■ 
(FHM/) 

1TEM-N  UNLOADED 

OESC-CCNS I STENCV  C1ECK  LIMIT 

FSSR—N_UN LOADED 


nonE 


C-84C 
r 87C 


FOR  UNLOADED  ARM 


nong 


MML« 


CRDK  RFP  JNT  CF 


C 

r 

C 


DECLARE 

APR  AT  16)  SCALAP- 

INITIAL  I. C 82 1,. 08 3 l,. 121,. 20 7,. 2 C7, .207} ; 
{ FFF ,R  SC/ } 

ITEM- JOINT  ANGLE  CCNVERSICN  FACTOR 
F S SR— JO  I NT  C F PHF 


MML # NONE 


CRDK  UP  JNT  L I M 


DECLARE 
ARRAY (6) 
INITIAL 


SCALAR 

(175.4,  -2.6,  155.6, 

1 14.4,  114.6,  +44C.)  ; 

{ P H M / 1 

I T EM-L P JNT  LIM 
FSSR-L0  JNT  LMT 

CESC-JCINT  ANGLE  UPPER  PEACH  LIMITS 


r 
C 
C 

c 

c 

c 

DECLARE 

CRDS  ARM  ATTN  LIM  ARRAY  (2,6)  INTEGER 

INITIAL (CSS  S_tOT_985 101 ,CSSS  CCT_985 102 , CSSS. 

CSS  S_C0T_985  104  , CSS S_€C  T_98  5 105  , CSS  S. 

CSS S_C0T_9 85122  ,C  SSS_CGT_5  8 5123, CSSS. 

CSS  S_CGT_985 1 25, CSS S_CCT_ 585126  ,CSSS_ 
C (PNC/) 

C ITEM-ATTENUATION  LIMITS 

C.  FSSR-PORT  JOINT  ATTEN  LIMIT 

C STR3I5_JCINT_ATTEN_LIMIT 

C F CRT  „ SHY 

C PORT , SHP 

C PORT , ELP 

C PCRT,WRP 

C PORT, WRY 


V98U5353C 

TJ>^L#TBO 


,CCT_985103 , 
CCT_985  106 , 
CCT_985124, 
CCT_935 1275; 


V98U5101C 
V98U51 02C 
V98U51 03 C 
V98U5104C 
V98U51 05C 


063 500 AC 
063600AC 
063700  AC 
063800AC 
063900  AC 
064000AC 
0641 00 AC 
064200AC 
064300AC 
064400  AC 
064500AC 
064600AC 
064700AC 
0 64800AC 
064900AC 
065000AC 
065  100AC 
O652O0AC 
065300 AC 
065400AC 
065500AC 
065600AC 
065700AC 
065800 AC 
065900AC 
066 000 AC 
066100AC 
066200  AC 
066300AC 
066400AC 
066500AC 
066600AC 
066700AC 
066800AC 
066900 AC 
067000AC 
067100AC 
067 2 00 AC 
067300AC 
067400AC 
067 5 004 C 
067600AC 
067 7 00 AC 
067800 AC 
067900AC 
068000 AD 
068002AD 
Q68004AD 
0 68  006  AD 
068100AC 
068200AC 
068300AC 
068400 AC 
068500AC 
068600AC 
068 7 00 AC 
0688 00 AC 
068900  AC 


H > 
o • 
\ ro 

h • 

ONU> 
^ U) 

-3  s 

VO  H 
f\3 


t\  \ 


M EMBER  N AM  E CROC  IL 


C 

PORT , WRR 

V98U51 06C 

069000AC 

r 

ST8C , SHY 

V98U5122C 

069100AC 

c 

ST8C , SHP 

V98U51 23 C 

069200 AC 

r 

STBCjELP 

V98U5124C 

069300AC 

c 

STRO , WRP 

V98U51 25C 

069400  AC 

c 

STBCjVsRY 

V98U51 26C 

069500AC 

r 

STBDfKRR 

V98U51 2 7C 

069600AC 

C 

0 69 7 00 A C 

DECLARE 

069800AC 

CRDS_RF_ARM  ARRAY(2,6J  SCALAR 

INTHALICSSS  CCT  985242, C $$$_CCT  9852^3, CSSS 
CSSSlCCT~9£5245,CSSS  CCT_9€5246,CSSS 
„ CSSS_CCT_985248, CS $ SlC CT_9 £ 5 249 , CSSS 

CSSS  CCT  985251 ,CSSS_rCT_985252, CSSS 
(TjNC/T 


CO  T_985244* 
CC:T_985247, 
C0T_985250* 
COT  985253)  : 


U6WUUAI 

070000AD 
070002  AD 
0 70004-AD 
0700Q6AD 
070100AC 


r 

I T EM- E I AS  F ACT C R l NCTCR  SPEED! 

0 70200AC 

c 

FSSR-K2  SF  PC  F T 

070300AC 

r 

K 2 SF  STRBC 

070400AC 

c 

PERT  - 

V98U5242C 

070500AC 

c 

TO  V98U5247C 

0 70600AC 

c 

ST3C  - 

V98U5248C 

070700AC 

c 

TO  V98U5253C 

0 70800AC 

r 

DECLARE 

070900AC 

Q710G0AC 

CROS  H 

C BIAS  ARRAY  (6  5 SCALAR 

071100AD 

IN  t I 1AHCSSS  CCT  98516  2 , CSSS  COT  9£5164, 

CSSS  CCT  985165, 

071102  AO 

CSSS  CET  985121, CSSS  CCT  985119, 

CSSS  COT  985120); 

07110440 

C 

( RY  F / } 

071200AC 

c 

I T EM- H ANO-CCN  TP  CL  LER  BIASES 

071300AC 

r 

FSSR-THC  BIAS 

G714004C 

C 

RFC, BIAS 

071500AC 

r 

Tp  AN5LAT  ICM 

07I600AC 

C 

I - X 

V98U5163C 

07I700AC 

r * 

2-7 

V98U5164C 

071800AC 

c 

2-1 

V98U51 65C 

07 1900 AC 

c 

Rusal  ICN 

072000AC 

r 

4 - PITCH 

V98U5121C 

072100AC 

c 

5 - YAW 

V98U51 19C 

0 72200AC 

r 

6 - ROLL 

V98U5120C 

0 72300AC 

c 

DECLARE 

072400AC 

072500AC 

i T BIAS  A RR  A Y { 2 , 6 ) SCALAR 

INITIAL (CSSS  CCT  98 5 1C7 , CS S S_CCT  9£5 
CSS5_CCT_985  l 1 0, C S S S_C CT_9 £5 
CSS  S_CCT_98  5 128  * C SS  S_CCT_9  85 
CSSS_CCT_ 98513  l» 


1C8»CSSS_ 
Ill, CSSS. 
129, CSSS. 
1 ? 2 , C SS  S. 


CO T 985 109, 
CO  T_98  5112, 
C0T_985 130, 
CCT  985133) 


0T2600AD 
072602AD 
072604AD 
0726D6AD 
0 72608 AD 


S3 
— ■< 


Z 


> 

ro 


C 

(RYE/) 

0 72700AC 

59 

M • 

CT\  U) 

r 

ITEM- JOINT  BIAS 

072800AC 

C J 

v—i  : — 1 

\ 00 

c 

CESC-FIAS  FOR  JCINT  POSITION  FNCODERS 

072900 AC 

> s 

— ^ 1 

VO  H 

c 

FSSR-FORT  JOINT  BIAS 

073000AC 

•Q 

U> 

c 

STRBD  JOINT  BIAS 

073100AC 

t*j  £3 

c. 

PORT, SHY 

V98U5107C 

0 73200AC 

5 | KQ 

r 

PORT,  SHP 

V98U51 08C 

0 73  3 00 AC 

GO 

c 

PCRT,ELP 

V98U5I09C 

0 73  400 AC 

v-  2 

r 

PORT, WRP 

V98U51 IOC 

073500AC 

o ^ 

c 

PORT, WRY 

V98U51  HC 

073600AC 

o *3 

c 

PORTfWRR 

V98U5112C 

073700AC 

c 

STBC, SHY 

V98U51 28C 

0 73  800 AC 

.S3 

MEMBER 

C 

C 


N AME  CROC  IL 


C 

r 


STBC » SHP 
STRC,ELP 
STBCtWRP 
STBC, WRY 
ST  BE  , W‘RR 


V98U5129C 

V98U5130C 

V98U5131C 

V98U5132C 

V98U5133C 


CECLARE 

CRDS_MTR_S?D  THRESH  ARRAY! 2 , 6 ) SCALAR 

IN  IT  I AUCSSS_CCT_S8  5 296,CSSS_CQT_9  85  297,CSSS_COT_985298, 

CSSS _CCT_ 985299, C S S S__C0T_9  £ 5300 , CSSS_CGT_98530I  , 

C SS S_CCT_98 5302 , CSS S C0T_5 85303 , CSS S_COT_985304, 

CSSS  CCT  985  305  » CSS  S~C0T_5  85  306, C SS  S_CG  T_98  5307) ? 

cpnc/t 

ITEM-MOTOR  SPEED  THRESHOLD 
CESC-PCRT  AND  ST8D  MOTOR  S °EED  THRESHOLD 
FSSR-MGTOR_SPEEC  THRESHCLD.PORT 
MOTOR  SPEED  THR  ESHCLD_STR8D 
( ARM  , Jt3 1 NT  ) 

PORT  - V98U5296C-5301C 

ST8C  - V98U5302C— 5307C 


DECLARE 

CRD  S_SF_ ARM  ARRAY (2,6)  SCALAR 

INI TIAL(CSSS_C0T_985  2 30,CSSS_C0T  9 8 52  31 ,CSSS_ CO T_985232  , 

OSS  S_  CGT_9  85233, CSS S_C  C7_  585234, CSS S_CO  T_9  85235, 

CSS  S_COT  985 236, CSSS  CCT  9 8 52 37 , C SS S_CG T_9 85 2 38  , 

C SS S_CCT_985239 , CS S S_CCT_9 85240 , CSSS_C0T_98 524 1 1 I 
C (PNC/) 

C ITEM-SCALE  FACTCRtNCTOP  SPEED) 

r DESC-PORT  AND  STR8C  ARM  SCALING  FACTORS 

C F S S'R-R  I_  SF_POR  I 

C K L SF  STRBO 

C PORT  - V98U5230C— 5235C 

C STBC  - V98U5236C-5241C 


C 

C 

c 

c 

r 


c 

c 

r 

C 

r 

c 

c 

c 


c 


CRDS_TACH_8 IAS 


DECLARE 

ARRAY (2,6)  SCALAR  IN  I T I AL ( 1 2 #0 ) 
(RYE/) 

ITEM-TACHCMETE8  BIAS 
FSSR-PCPT_TACH_EI  AS 
STRBO_T  ACH_  B I AS 
PORT, SHY 
PCRT , SHP 
PCRT  »ELP 
PORT  , WP  p 
PORT »WRY 
PORT , WRR 
STBC, SHY 
STBC, SHP 
STBC , ELP 
STBC  * WRP 
STBC, WRY 
STBC, WRR 

CECLARF 

CRDS_WR_TG_ EE_ ANGLE  ARM  ARRAY ( 2 ) SCALAR 

lKlTIALl-15.  48,19.48)? 

(PYE/I 


nor)B 


V98U5I  147 
V98U51  i: 
V98U51  ]/5C 
V98U51/1 6C 
V9a«5»l  17C 
V94&51 18C 
V&f05135C 
V?8U5134C 
J8U5136C 
?98U5137C 
rV98U5133f 
V98U5139C 


073900AC 
074000AC 
074100  AC 
0 7420QAC 
074300AC 
074400AC 
074500AC 
0 74600AC 
0747004D 
074702AD 
074704AD 
G 74  706 AD 
074 90 OAF 
074900AC 
075000AC 
0 75  100AC 
075200AC 
075300AC 
0 75400AC 
075500AC 
0 75600AC 
0 75700AC 
075800AC 
075900 AD 
07590240 
0 75904AD 
075906AD 
076000AC 
076100AC 
076 2 00 AC 
076300AC 
Q76409AC 
0 76500 AC 
0 76600AC 
076700AC 
076800AC 
076900AC 
077  000 AC 
077100AC 
0772004C 
077300AC 
077400AC 
077500AC' 
077600AC 
077700AC 
077800AC 
077900AC 
0 78000AC 
078 100 AC 
0 78200AC 
078300AC 
078400  AC 
078500AC 
0 786004C 
078700AC 
078800AC 
078900AC 
079000AC 


A. 2. 33-1^ 
10/16/79 


nnn-ios 


EMBER  NAME  CROC  IL 

ITEM-ROTATION  OF  EE  FRCM  WPR  FRAME 
FSSR-feR  TO_ E E ANGLE  PORT 
WR  TO  EE  ANGLE~SIR3D 


CLOSE  CRO_C I L ? 


REPRODUCIBILITY  OP  TH 
ORIGINAL  PAGE  IS  POOR 


nc&B 


0 79I00AC 
0 79200AC 
079300 AC 
0794 00 AC 
079500AC 
0 79600AC 


A.  2. 33-15 

10/16/19 


inonnoono  ooooctooo  o o on  o no  o oo  o nn 


MEMBER  NAME  CREMCO 

£******$************************************  *****QQQ  100A  B 
C ^ * *********************  **  ***************  ***************************** *Q QO 2 00 4 3 
C **  **Q00300AB 
C**  #*0004004  B 
C **  4 • 2 • 3 4 OUTPUT  WRITE  CCMPCOL  <CRE:  MC0)  **000500AB 
C**  **00060048 
C**  CONTAINS  DISCRETES  FOR  PANEL  AND  DEMANDS  TO  THE  ARM  **000700A8 
C**  **00080048 
C**  **00090048 
f ***  **********  sj,  **************************  * *************************  ***  **001000  4 8 
C **  * * *** *****************************  *****  ******************************q5 l L 00  A B 


CRE_MC0 : 


CCMPCOL  RIGir; 


P T 

RUC  T!  IRE  CR E MCC  CA 

7A  CENSE  RIGID: 

1 

CREV_WCRDl, 

DESC-UNASS IGNED; 
MM  L H- 

CONTENT 

2 CR  EV_WDl_  SPARE  I 

B I T ( 16)  » 

l 

CREV_W0RD2, 

PESC-UN ASSIGNED; 
MML  #— 

CONTENT 

2 CR  EV_WD2_  SPARE  1 

e it 1 16) , 

l 

r p CV_WCPDT , 

DESC-UNASS  IC-NEDJ 
MML  #— 

CONTENT 

2 CR  EV_WDT_  SPAR  El 

BIT ( Lfc)  » 

1 

CREV_WURD4, 

DESC— UN  ASS IGNED; 
MML#- 

CONTENT 

2 CREV_WD4_  SPARE  l 

RITC16J; 

DE 

CLARE  CRE  MCO  CATA  CRE  MCC  DA TA-STRUCTURE  INITIALISING’ 
8 INtO  * f B IN  ’ 0* 1 ; 

ARBITRARY 

V54U3301J 


V54U33  02  J 


AR  BITR4RY 
V54U3303J 


V54U33  04 J 


EQUATE  EXTERNAL  TEC V MC 1 1 TC  CREV.WCRQl; 

EQUATE  FOR  FCCS  TO  USE  AS  I/O  BUFFER 
STRUCTURE  C RE  VCG_ SL ETRE El  DENSE  RIGID: 
l CREV  W0RD5, 


00120046 
0013004B 
0 01 400 A B 
001 500 A B 
0016004B 
0 017  00 A B 
001800A8 
noi  onnAR 

00200048 
00210048 
00220048 
0 02 300 A B 
00240048 
002500 AB 
00260043 
002700AB 
00280048 
0029 OOAB 
00300048 
003100AB 
00320048 
0 03300AB 
0034004B 
00350048 
003600A8 
00370043 
00380048 
0 039  OOAB 
004000AB 


2 CR  EV_ JNT_R  ATE_  DEMAND  BIT112  > ♦ 


CESC-2’ S COMPLEMENT 

JOINT  PATE 

0 041  OOAB 

DEMANDS 

004200A3 

MML#— WCPD5- 

TBD 

004300AB 

W0RD7- 

TBD 

004400AB 

W0R09- 

TBD 

00450048 

WGPD11- 

TBD 

0046 OOAB 

W0R013- 

TBD 

0047  OOAB 

W0FD15- 

TBD 

004800AB 

0-04900 A B 

(RNC/MCIU)  005000AB 

ITEM- FIXED- POINT  JOINT  RATE  COMM ANDS-0 05 100AB 

WRIST  ROLL  005200AB 

WRIST  YAW  005300AB 

WRIST  PITCH  005400 AB 

ELBOW  PITCH  005500AB 

SHOULDER  PITCH  005600AB 

SHOULDER  YAW  005700AB 

FSSR— JOIN T_R ATE  CMD  FXPT  005800AB 


2 2 
5V  stj 
rS  'T3 


5f 
> & 
O c' 


CO 

d ' 


H > 

O • 

ro 

H-*  • 
OV  U) 
.pr 
-<1  I 
VO  M 


MEMF 

ER  N AN F CRENCC 

r 

DESC-FIXED-PO INT  JOINT  RATE  COMMANDS 

0059D0AB 

c 

MML  #- 

V54K2700J 

0 06000  A B 

c 

V54K2600J 

006  100AB 

r 

V54K2500  J 

'0  36200  AB 

l 

V54K24O0 J 

0 06  3 00 AB 

C 

V54K2300J 

0 0.6400  A B 

c 

V54K22  00 J 

0 06 5 00 A B 

2 CR  EV_WD5_  SPARE  1 011(4), 

006600AB 

c 

0 06  700AB 

1 

CREV  WCSD6, 

006300AB 

C 

OE  SC- A TTEMJAT  ICNS  & RATE 

DEMAND  ID 

Q0690QAB 

c 

VML  ^-W0PD6— 

T BD 

0 07 000 A B 

r 

WORDS— 

TBD 

007 100  A 3 

r 

-WORD  10- 

T BO 

0 072 00 A B 

r 

WORD  12- 

TBD 

0 07300 A B 

c 

WORD  14- 

TBD 

0 07400 A B 

r 

WCRD16- 

TBD 

0 075 00 A B 

2 CREV  JNT  CR  NT  LI«  BIT (4), 

Q07600AB 

r* 

(PNC/MCIU1 

007700AB 

c 

ITEM- JOINT  CURRENT  LIMITS 

— 

007800AB 

c. 

WRIST  ROLL 

0 07900AB 

r 

WRIST  YAW 

008000  A3 

c 

WRIST  PITCH 

0 08 I 00 A B 

r 

ELBOW  PITCH 

0 08200AB 

C 

SHOULDER  PITCH 

0 08 3 00 A B 

r 

SHOULDER  YAW 

0 08 400 A B 

C 

FSSR-JGINT  CURRENT  LIMIT 

008500AB 

r 

DE SC- JO  INT  CURRENT  LIMITS 

0086  00 A B 

c 

MNL  H- 

V54K2710J 

0 08 7 00 A B 

c 

V54K26 10J 

0 08  800AB 

f 

V54K25I0J 

0 08900  A B 

c. 

V54K24 10 J 

009000AB 

c 

V54K2310J 

0 09  LOO  A 3 

r 

V54K22 10 J 

009200A8 

2 CREV_WD6_  SPARE  l PIT(4), 

0 09  3 00  A B 

c 

0 09 400 A B 

2 CREV  RATE  CMD  ID  CMC  3ITI7J, 

009500A3 

c 

( RNC/MC IU ) 

009600AB 

r 

ITEM-FIXED-POINT  RATE  DEMAND  ID 

009700AB 

c 

( COMMANDED) 

009800A  B 

c 

FS  SR-R  ATE_OEM  AND_  I 0 CMD 

0 099 00 A B 

r 

OESC-  FIXED- PC  INT  RATE  DEM 

AND 

010000AB 

c 

IDENTIFIER 

010100AB 

c 

MML#- 

V54K2800 J 

0 L0200A3 

r 

NONE 

010300AB 

U 

NONE 

010400A8 

C 

NONE 

0 10500  AB 

c 

NONE 

0 10600AB 

r 

NONE 

010700AB 

2 CR  EB_ W D 6_ S P A R E 2 817(1); 

OI0800AB 

<r 

0 L0900AB 

DECLARE  C R E_ MCC_  S(JBTREE1  CRE  MCf SUBTREE  l-S TRUC  TURE  ( 6)  INIT 

IALI36# 

01I000AB 

BIN*0* ) ; 

Oil 100AB 

STRUCTURE  CRE  VCD  SL8TREE2  DENSE  RIGID: 

0 1 1 200  A3 

1 

CREV  W OR 017, 

0I1300AB 

r 

DESC— UN  ASSIGNED;  CONTENT 

ARBI  TRARY 

Oil 400AB 

c 

VML#- 

V54U33 17J 

0I1500AB 

2 CREV  W017  SPAREl  BITI16), 

011600AB 

A.2.3U-2 

10/16/79 


on  n no  o on  o on  o on  o oo  n nn  o no  o on  o on  n on  ox 


EMBER  NAME  CREMCC 
1 CREV_W0R018, 

2 CREV_WD18_SPARE1 
l CPEV_W0P019» 

2 CREV_wn.l9_SPAPEl 
1 CREV_W0RD20, 

2 CREV_VD20_SPAPE1 
1 CR  EV_  W0R02 1 » 

2 CREV_V>D2l_SPARFl 
1 CREV_fcQPD22, 

2 CP  FV_V022_ SPARE1 
1 CREV_W0P023, 

2 CREV_VD23_SPARE1 
i CREV_V;nR024, 

2 CREV_fcD24_SPAR  El 
i CREV_V«GRD25  » 

2 CREV_ViD25_SPAREL 
1 CREV_W0RD26» 

2 CREV_WD26_SPARE1 
1 CREV„W0RD27 . 

2 CREV_V«D27_SPARE1 
1 CREV_WOP028, 

2 CR EV_WD28_ S PAR E t 
C 

I CREV_>'0RD29, 

C 


0 1 1 700 A 8 
011800AB 


8 IT { 16  ) » 

0E  SC- UN  ASSIGNED; 
MML3- 

CONTENT 

ARBI  TRARY 
V54U33 13 J 

0 1 1900 AB 
012000AB 
012100AB 
0 12200AB 
012300AB 

BITClfil  , 

desc-unassigned; 

VWLii- 

CONTENT 

ARBITRARY 
V54U33 1 9 J 

0 12400 A B 
0I25OOAB 
012600AB 
0L2 /00A« 
0 12 800 A B 

BIT! 16)  , 

OESC-UN AS  signed; 
MML  #— 

CONTENT 

ARBI  TR  ARY 
V54U33  20 J 

012900AB 
013000AB 
013100AB 
0 13200 AB 
013300AB 

8 C T 1 16)  , 

DESC-UN ASSIGNED; 
MMl*- 

CONTENT 

ARBI  TRARY 
V54U3321 J 

0 13400 A3 
0 13500AB 
0 13600AB 
013700  A3 
013800AB 

OESC-UN AS SIGNED; 

CONTENT 

ARBITRARY 

01390QA8 

e i t 1 16 ) , 

MML#- 

V54U3322 J 

014000AB 
014100AB 
0 14200 A B 
0 14300AB 

B IT { 16 ) * 

DESC-UN ASSIGNED; 
MML#- 

CONTENT 

ARBI  TRARY 
V54U3323J 

0 14400AB 
0 14500AB 
014600AB 
01 4700 A 8 
014800AB 

BIT! 16)  , 

desc-unassigned; 

MML#- 

CONTENT 

ARBITRARY 
V54U33  24 J 

0 14900AB 
0 15000AB 
015 100AB 
0 15200  A B 
0 15300AB 

B I T { 16  i » 

DESC-UNASSIGNED; 

MML#- 

CONTENT 

ARBI  TRARY 
V54U3325J 

015400A8 
0 I5500AB 
0I5600AB 
015700AB 
015800AB 

e I T C 16)  , 

oesc-unassigned; 

RML#- 

CONTENT 

ARBITRARY 

V54U3326J 

0 15900AB 
0 16000AB 
016100AB 
0 16200AB 
016300AB 

BIT! 16)  , 

DE  SC— UN  ASSIGNED; 
MML 

CONTENT 

ARBITRARY 

V54U3327J 

0 16400AB 
0 16500AB 
016600AB 
0 16700 AB 
016800AB 

BIT! 16)  , 

OESC— UNASSIGNED; 
MML  #- 

CONTENT 

ARBI  TRARY 
V54U3328J 

0 16900 AB 
017000AB 
017100AB 
0 17200AB 
0 17300AB 

DESC-PACKEC  DISCRETE  WORD  INDICATING  017400A8 


A. 2. 34-3 
10/16/79 


MEMBER  NAME  CRFMCd 
C 

c 
c 


c 


c 

c 

c 

r 

c 

r 


c 

c 

c 

r 

r 

c 

c 

c 


c 

r 

c 

r 

c 

r 

r 


C 

C 

c 

c 

c 

c. 

c 


2 CFEV_fcD29_SPAPEl  B[T(5), 

2 CREB_MAN_PYID_  ACT  E IT ( l ) , 


2 CREB_OPR_CMO_ACT  BITd), 


2 CRE6_AUTG_1_AC T ElTIl), 


2 CREB_  AUT0_2_  AC  T BITd), 


2 CR  EB_  AL  T0_  3_  AC  T 6 1 T < 1 ) , 


2 CR  EB_ ALT0_4_  ACT  EIT{I)t 


MML#- 


THE 

GPC 


CrNTRCL  MODE  SELECTED  I N 

V54M33 29P 


{RXY/MCIU) 

ITEM- MANUAL. AUGMENTED  ?L  MODE 
SELECTED  DISCRETE 
FSSR-MAN  AUG_PL  MODE  SEL 
DESt-MANUAL  AUGMENTED  PAYLOAD  MODE 
SELECTEn  - TRANSMITTED  TO  Df.C 
I -SELECTED 


MMl  #- 

V72  X29 

(RXY/MCIU) 

ITEM-OPERATOR  COMMANDED 

MODE  SEL 

DI SCRETE 

FSSR— OPR_CMD  MODE  SEL 
TESC-OPERATOR  COMMANDED 

MODE  SEL 

1=  SEL  ECTED 

MML#- 

V72X29 

(RXY/MCIU) 

ITEM-AUTC  SEQ  i MODE  SELECTED 
D I SrRETE 

FS  SR-AUTO  S£QMQDE_S EL 
CESC- AUTO^ATI?  SEQUENCE  1 MODE 
SELECTED 
1=SEL  ECTED 

MML#— 


V72X2900 J 


(RXY/MCXU) 

ITEM-AUTC  SEQ  2 MODE  SELECTED 
D I SCRFTE 

FSSR—  ALTO_SEQ_MODE_S  EL 
CESC-AUTCMATlt  SEQUENCE  2 MODE 
SELECTED 
1=SELECTED 

NML#- 


V72X290I  J 


(RXY/MCIU) 

ITEM-AUTC  SEQ  3 MCGE  SELECTED 
DI  SCRETE 

FS  SR- AUTO  SEQ  MODE  SEL 

DESC-AUTOHATIC  SEQUENCE  3 MODE 
SELECTED 
1=SELECTED 

MML#-  V72X2902J 

(RXY/MCIU) 

ITEM-AUTO  SEO  4 MODE  SELECTED 
DISCRETE 

FS  SR-AUTO  SEQ  MODE  S E L 

OE  SC— AUTCWATI Z SEQUENCE  4 MODE 
SELECTED 
1=SELECTED 

MM  L #—  V72X2903J 


THE0L75G0AS 
017600AB 
0 17700 A B 
0 17800 A B 
0 1 7900  A3 
0 18000AB 
018  100AB 
.0  18200AB 
0 18300AB 
0 18400 AB 
0 18500AS 
018600AB 
018700AB 
0 18800AB 
0 18900 AB 
019000AB 
)0L9 100A8 
019200AB 
0 19 300 A B 


019500AB 
019600AB 
019700A  B 
0 19800A8 
019900A8 
020000 A3 
020100AB 
020200AB 
020300AB 
020400AB 
020500A8 
020600A  B 
0207  00 AB 
0 20800AB 
020900AB 
021000AB 
021100AB 
02L200AB 
021300AB 
021400AB 
021500AB 
021600AB 
02170QA8 
021800AB 
021900AB 
022000AB 
022100AB 
022200AB 
022300 AB 
022400AB 
022500AB 
022600AB 
022700A8 
022800 AB 
022900AB 
02300048 
0 23100AB 
023200 AB 


61/91/01 

trtfE'B-V 


rtnnnon  nnriono  ooonnnnrio  o oonn  n noooonn  oooooo  o nnnnnn 


MEMBER  NAME  CREMCO 

2 CR  EB_  T EST_  ACT  EIT(l), 


2 CREB.W029.SP4R E2  EIT{1), 

2 CPEP.SINGL.JNT.^CT  B I T I 1 I 


2 CREP.MASTER. ALARM  8 IT  C 1 ) , 


2 CRG0_WD29_S°4R E3  8ITC1), 
l CP. EV_ViORQ3C * 

2 CREV.WD3G.SPAREI  8ITC6), 

2 CR  EB_P  S.TEM  P.C  AUT. ACT  BIT 


2 CR  EB_ SOFTWARE. S TCP  BIT(l) 


2 CR  ES_  SING.CAU  T BlT(l), 


2 CR  EB_R  EACH.  L I MCAUT  BIT! I 


(RXY/MCIU) 

ITEM-TEST  MODE  SELECTED  DISCRETE 
f SSR-TEST.MODE.SEL 
DESC-iDLE  MODE  SELECTED 
l = SELECTED 

MM  L #—  V72X2905J 


(RXY/MC IU) 

ITEM-SINGLE  MODE  SELECTED  DISCRETE 
FSSR-S I NGLE. JGINT.MO  DE  SEL 
CESC-SINGLE  JOINT  MODE  SELECTED 
1= SELECT ED 

MML  #—  V72X2910J 

(RDO/MC IU) 

ITEM-MASTER  ALARM  DISCRETE 
FSSB-RMS  MASTER  41 4RM.W4RNING 
DESC-RM  MASTER- ALARM  WARNING 
ANNUNCIATOR 
1= WARNING 

MML#-  V72X2915 J 


CESC- PACKED  DISCRETE  WORD  USED  TO 
DRIVE  CAUTION  £ WARNING 
INDICATORS  ON  THE  RMS  DSC  PANEL 
MML#-  V54M3330P 


( 2 ) , 

(PIT /MCIU) 

ITEM-TEMP  CAUTION  IPCRT/ST8D) 
FSSR-STRBD  TEMP  CAUTICN 

port_temp_£auticn 

DE  SC- ST  AR BOARD  ARM  TEMPERATURE  CAUT. 
PORT  ARM  TEMPERATURE  CAUTION 
10=STBD, 0I=PCRT, ll=BOTH 
MML#-  V72X2925J 

V72X2931J 

IRHMtRNC,RQC,RXY/MCIUR0U^7<^) 

ITEM— SOFTWARE  STOP  FLAG 
FSSR-SOFTWARE.STOP.FLAG 
CESC— SGFTW ARE:  STOP  FLAG 
l = ST CP 

MMl.#-  V 72X2937J 

C^tHRHM/MCIUl 

ITEM-SING  CAUTICN  FLAG 
FSSR- SING. CAUTION. FLAG 
OESC-SINGULARITY  CAUTION  FLAG 
I = C AUT ION 

MML#-  V72X2923J 


023300AB 
023400AB 
023500AB 
023600AB 
023700AB 
023800AB 
023900AB 
024000AB 
024100AB 
024200A8 
024300 A3 
024400AB 
024500AB 
0 2460048 
024700 AB 
024800AB 
024900AB 
025000 AB 
02510048 
025200AB 
025300AB 
025400AB 
025500 AB 
025600AB 
02570043 

025  800A8 
02590QAB 
026000AB 
026100AB 
026200AB 

026  300 A B 
026400A8 
026500AB 
02660048 
026700AB 
026800AB 
026900AB 
027000AB 
02710043 
027200AB 

027  300 AB 
027400AB 
027500AB 
027600A8 
027700AB 
027800 AB 
027900AB 
028000 AB 
028100AB 
028200AB 
O283O0AB 
028400AB 
02850048 
028600AB 
0 2 8 7 00  A B 
028800AB 
028900AB 
029000AB 


o • 
^ ro 
J-*  • 
ONLO 
*>«  4=" 

— j i 

\0  VJ1 


REPRODUCIBILITY  OF  THE 
ORIGINAL  PAGE  IS  POOR 


ooo  oooorv i o oooorvi  o ooooon  nonmn  nootionn  nn'i^nno  nooono 


MEMBER  NAME  CREMCC 


2 CR  £S_  E E_  C E P I G_  W A PN  3 


2 CR  EB_  E E_R EL_ WARN  BIT 


2 CRE6_CK_CRT_C ALT  BIT 


2 CR  EB_CTL_ERPOR_C  AUT 


2 CREB_WD3C_ SPARE?  8IT 
1 CR  EV_W0RD3  1 ■» 


2 CREV_WD3i_  SPAREl  BIT 
2 CREB_RATE_t-CLC_  ACT  B 


2 CR  EB_  X 1 0_  SC  AL  E_  AC  I B 


(mu 


_ JRHM/MCIU) 

TTEM-RFACH  limit 
FSSR-REACH_LI MIT 
CESC-RFACH  LIMIT' 
1-CAUTION 

VMl  #- 


CAUTION 
CAUTION 
CAUT  ION 


FLAG 

FLAG 

FLAG 

V72X2930J 


( l ) 


AC  I U J 

IRIGID  WARN 

FSSR-EF  CERIGID  WARN  FLAG 
OFSC-END-f  FFFCTOR  OES  IGI  DIZEO 
• FLAG 

l = W ARMNG 

MML  #—  V72X29  26 J 


/exyy»CH4  rhm/ 5NCJMCIU) 

ITEM-EE  RFL*'D  WARN 
F 3 S R-  E E_ R E L C_  W AR  N_  FL  A G 
DE SC- END-EFFECTOR  RELEASED 
FLAG 

l=WARNING 


WARN  I NG 


< I ) 


MML#- 


V72X29  27  J 


(m 


Bum  t 


RDD/MC  IU> 

ITEM-CHECK  CRT  CAUTION  DISCRETE 
FSSR-CK  CRT  CAUTIONER  LAG 

desc-chTck  trt  cautTcn  flag 
i=CAUT ION 

MML#-  V72X2929J 


Czx SAm  wfww  mc  i u ) 

L J ITEM— CCNTROL 


( I ) 


FSSR- 

OESC- 

NML  #- 


ERROR  CAUTION 
CC  NTRCL_ERR_C  AUT  ION  FLAG. 
CONTROL  ERROR  CAUTION  FLAG 
1 = C AUT  ION 


DESC-PACKED  DISCRETE  WORD  USED 

TO  DRIVE  SELECTED  TALKBACKS 
ON  THE  RMS  DSC  PANEL.  BITS 
LA  THROUGH  22  ARE  TRANSMITTED 
TO  THE  DSC  PANEL. 


(5), 

ITU) 


MML  #- 


//333IRXY/MCIU) 

^ 4TEM-RATE  HOLD 


I T ( 1 ) 


SELECTED  FLAG 
FSSR-RATE_HGLD_SEL  FLAG 
DE  SC— R AT  E HOLD  SELECTED  FLAG 
1= SELECTED 

MML#- 


IROD/MC IU ) 

ITEM-XIO  DISCRETE 
FSSR-METFR_SCAL  X1Q 


029100AB 
029200AB 
029300AB 
Q29400A8 
029500A3 
029600AB 
029700AB 
029800 AC 
029900AB 
030000 AB 
WARN ING030 I00AB 
030200AB 
030300AB 
0 30 400 A B 
030500A  8 
030600AC 
030 700 A 3 
030800AB 
030900A8 
031000AB 
031100AB 
03 L 200 A B 
0313  00 A B 
031 400 A 8 
031 500 A B 
031600AB 
031700AB 
0 31 80 DAB 
031900AB 
032000AB 
032 100 A B 
0 32  2 00 A B 
032300AB 
032400AB 
032500AB 
032600A  B 
032700AB 
032800AB 
032900AB 
033000AB 
033100AB 
0 33200A8 
033300AB 
033400AB 
033500AB 
033600AB 
033700AB 
033800AB 
0 33900AB 
034000AB 
034100AB 
034200AB 
0 34 300 A B 
034400 AS 
034500AB 
034600AB 
034700 A B 
034800AB 


V72X2924J 


V54M333LP 


V72X2940J 


H > 

O • 

\ ro 
H • 
o\  to 

\ 4=- 

I 

VO  ON 


g js 

99  C”D 

!"v 
i~i  g 
2;  9 
> 9 
• g a 

V -L 

^~~i 

99.  vW 

O jrj 

LT-i  y~9 
>~H 

GO 

_ O 

^ 9rj 

o 

O ^ 

t-H 
<-V  9-e 

a 


'-6& 

9, 


MEMBER  NAME  CREHCO 
C 

c 

r 


C 

r 

c 

c 

c 

c 


c 

c 

c 

c 

c 

c 


c 

r 

c 

r 

c 

c 

c 

c 


€ 

C 

C 

r 

r 

C 

c 

c 

f 

c 

r 


c 

c 

r 


c 

c 


c 

r 


2 Ck  EB_M [ N_RA  TE_  4 CT  P IT ( 1) , 


2 CP  Ep_'a031_SPARF2  P IT{  1 ), 

2 CRE8_AUT0_S  EG_RE  4DY  8 ITI1) 


2 CREB_AUTO_SEQ_IN_PROG  BPIl), 


DESC-METER  SCALING  IS  "TIMES  10” 
L=SCALING  is  xlo 

MML#-  V72X2939J 

(RXY,PJS,RSC/MCIU) 

ITEM-MIMMUM  RATE  SELECTED 
FSSR-MIN  R4TE_FLAG 
DESC-MIMVUM  RATE  FLAG 
1= Minimum 


2 CR  F8_MAN_UNL_ACT  BIT!  1 } 


2 CR EB_RAN_£E_ AC  1 EITIl), 


2 CRE8_MAN_L0D_ ACT  BIT!  I), 


2 CREV_WD3I_ SPARES  BITI2) 
I CR  FV_WORD3  2 BIT!  16), 


(RXY » R A S /MC IU ) 

ITEM-AUTO  SEQUENCE  READY 
FS SR— AUTO  SEQ  READY 
DESC-AUTCMATlt  SEQUENCE  READY 
FLAG  I L=R  EADY ) 

NHL#-  V72X2941J 

(RXY , R A S /MC I U ) 

ITEM— AU  TO  SEQUENCE  IN  PROGRESS 
FSSR-AUTO  SEQ  INPROG 
DESC-AUTCMATIC  SEQUENCE  IN 
PROGRESS  FLAG 
i = I N PROGRESS 

MML#-  V72X2942J 

(RXY/MCIU) 

ITEM-MANUAL  AUG  ORB I TER  UNLOADED 
MODE  SELECTEC  DISCRETE 
FSSR— MAN  AUG_OR3  UNLOADED  MODE_S EL 
DESC-MANUAL  AUGMENTED  ORBlTER 
UNLOADED  MODE  SELECTED 
1=SELECTED 

MML#—  V 72X29 06 J 

(RXY/MCIU) 

ITEM-MANUAL  AUG.  EE  MODE  SELECTED 
DISCRETE 

FSSR-MAN_  AUG_EE_MGOE  SEL 
DESC-MANUAL  AUGMENTED  END-EFFECTOR 
MODE  SELECTEC 
1=  SEE  EC  TED 

MML#-  V 72  X2907J 

(RXY/MCIU) 

ITEM-MAN.  AUG.  ORB  LOADED  DISC. 
FSSR— MAN  AUG  CRB  LC AD ED_MODE_SEL 
DESC-MANUAL  ^UGMlNTED  ORBlTER 
LOADED  MODE  SELECTED 
1=  SELEC  TED 

MML#-  V72X2908J 


DESC-UN  ASS  I GNED;  CONTENT  ARBITRARY 
MML#-  V54U33  32  J 


0349Q0AB 
035000  A3 
035 100 A B 
03520QAB 
035300  A3 
035400AB 
0355G0AB 
035600AB 
035700AB 
035SQ0AB 
035900A  B 
036000 AB 
036100AB 
036200A3 
0 36300AB 
036400AB 
036500AB 
036600A8 
036  rOO AB 
036800AB 
0 36900AB 
037000AB 
037100AB 
037200AB 
0 37 3 00 A B 
037400AB 
0375 OOAB 
037600AB 
037700AB 
037800AB 
037900AB 
038000AB 
0381 OOAB 
038200AB 
038300AB 

moAnnA  n 

v ^ u T v u m 

038500AB 
0 38600AB 
038700AB 
038 8 OOAB 
038900AB 
039000AB 
039100AB 
039200AB 
039300AB 
039400AB 
039500AB 
039600AB 
039700 AB 
039800AB 
039900AB 
040000AB 
040 100 A B 
040200 AB 
040300AB 
040400AB 
040500AB 
0 40600AB 


f 


1 


A.  2. 3M 

10/16/79 


OE  SC -UN ASS  I GNED;  CONTENT  ARBITRARY 
mut-  V 54U3333J 

OESC-BITS  16-23,  IN  BINARY  CODE, 

C C MAI N THE  LINEARLY  SCALED, 
COMMANDED  EE  TOTAL  RATE 
WHERE  THE  MSB  IS  BIT  16,  ALL 
ZFRCS  INDICATE  A METER  READ- 
ING OF  ZERO  AND  ALL  ONES 
INDICATE  A POSITIVE  FULL- 
SCALE  METER  READING. 


(RNC/MCIU) 

ITEM-COMMANDED  POR  RESULTANT 
VELOCITY 

FSSR— CMD_PGR  RESULT ANT_VEL 
D ESC- COMMANDED  POINT  OF  RESOLUTION 
RESULTANT  VELOCITY 
MML  #—  V72L2934J 


DESC-BITS  16-23  CONTAIN  THE 
ACTUAL  EE  TOTAL  RATE  IN 
TEE  FORMAT  SPECIFIED  FOR 
WORD  34,  BITS  16-23. 


IRNC/MC IU  5 

ITEM-ACTUAL  POR  RESULTANT 
VELOCITY 

FS  SR—  ACT  POR_RE  SUL T AN T_VEL 
DESC-ACTUAL  POINT  GF  RESOLUTION 
RESULTANT  VELOCITY 
MML  #-  V72L2933J 


SUP TREE  2— STRUCTURE 
RIGID? 

DESC-THIS  10  BIT  WORD  CONTAINS 
DIGITAL  DISPLAY  WORD  1 
PARAMETERS. 

MML«-  V54M3436J 

V54M3438P 

V54U3440P 


(ROD/MC IU) 
ITEM-SIGN  FIELDS 
FSSR-OI SPLAY  SIGNI 
DISPLAY  SIGN2 


040700AB 
0 40 8 00 A B 
040900AB 
0 41 000  AS 
04L IOOAB 
04I200A8 
041300AB 
041400AB 
0415004B 
041600AB 
041700  A B 
041 800 AB 
041900 AB 
042000AB 
0 42 IOOAB 
042 2 00 A B 
042300AB 
042400  AB 
042500AB 
042600AB 
042 700 A B 
042800AB 
0 42900AB 
043000AB 
043100A8 
043200A8 
04330043 
043400A  B 
04350QA8 
043600AB 
043700AB 
043800AB 
0439004 B 
044000 AB 
044100AB 
044200A  B 
044300AB 
044400AB 
044500AB 
044600AB 
044700 A B 
044800AB 
044900 AB 
045000AB 
0 45 1 00  A B 
045200AB 
045300AB 
045400AB 
045500AB 
045600AB 
045  700 A B 
045800AB 
045900AB 
046000AB 
046 IOOAB 
046200AB 
046300A8 
046400AB 


A.  2. 3^-8 
10/16/79 


no  r>  oonoono  n nononnonon  oooooooooo  ftnnoon'ininno  nonon'inns 


EMBER  NAME  CREMCQ 


2 CP.  E‘v_D  1G_CSP_DEC  8IT(2)» 


2 CREV_0IG_DSP_D1  BIT(4), 


2 CRFV_DIG_CSP_D2A  8IT12) , 


2 CR  EB_  W036_  SPAR  F2  SIT(L), 
L CREV_W0PD37, 


2 CR  EV_  Vi037_  SPAR  El  BITI5J, 
2 CR  EV_CIG_0$P_0?B  811(21, 


0 I SPL  AY_SIGN3 
CESC-SICN  INDICATOR 

DIGITAL  DISPLAY  #1 
DIGITAL  DISPLAY  #2 
DIGITAL  DISPLAY  #3 
miM-  V72J2950J 

V72J2955J 

V72J2960J 

(RNC/MCIU) 

ITEM-OUTPUT  DECIMAL  FIELDS 
FSSR-D I SPLAY_DEC IMAL 1 
D I SPL  AY_DEG I M AL  2 
DISPLAY  0ECIMAL3 
OE  SC— DEC  IP  AL  LOCATION  INDICATOR 
DIGITAL  DISPLAYS 
DIGITAL  Dl SP LAY U2 
DIGITAL  D*  SPLAY«3 

MML#-  V72J2951J 

V72J2956J 
V72 J2961 J 


(RNC/MCIU) 

ITEM-DIGIT  1 
FS SR— DI  GIT  i 

DESC-DlGITlL  DISPLAY  WORD  #1 
DIGITAL  DISPLAY  WORD  #2 
DIGITAL  DISPLAY  WORD  #3 
DIGIT  1 

MML#-  V72U29  52  J 


V72U2957J 


V72U2962J 


(RNC/MCIU) 

ITEM-HALF  DIGIT  2A 
FS  SR— 0 1 G I T_2  (BITS  1 AND  2# 
DESC-DIGITAL  DISPLAY  WORD  #1 
DIGITAL  DISPLAY  WORD  #2 
DIGITAL  DISPLAY  WORD  #3 
DIGIT  2 (BITS  I AND  21 
MML  #—  V72U2952J 

V72U2957J 
V72U2962 J 


DESC-THIS  10  BIT  WORD  CONTAINS 
DIGITAL  DISPLAY  WORD  LA, 

2 A , AND  THEN  3A  PARAMETERS 
WHICH  ARE  A CONTINUATION 
OF  THE  DATA  FIELDS  OF 
DIGITAL  DISPLAY  WORD  1,  2, 
ANC  THEN  3. 


(RNC/MCIU) 
ITEM-HALF  DIGIT  2 B 


046500AB 
046600AB 
046700AB 
046800AB 
046900A  B 
047000AB 
047  TOO  AB 
047200AB 
047300A3 
047400AB 
047500AS 
047600AB 
047700 AB 
047800AB 
047900 A B 
048000A  B 
048100AB 
048200 AB 
048300AB 
048400AB 
048500AB 
048600AB 
048700AB 
048800AB 
048 900 A B 
049000A  8 
049100AB 
049200AB 
049300AB 
049400AB 
049500AB 
049 6 00 A 3 
049700AB 
049800AB 
049900AB 
050000AB 
050 100AB 
050200AB 
050300AB 
050400AB 
050500AB 
050600AB 
050700AB 
050800AB 
050900AB 
05LD00AB 
051100AB 
051200AB 
051300AB 
051400AB 
051500AB 
051600AB 
051700AB 
05I800AB 
051900AB 
052000AB 
052100AB 
0 52200AB 


v-i 

Y - ) 


A. 2. 34-9 

. )V'  P-  iV.  10/16/79 


MEMBER  NAME  CREMCD 


t 

FS SR— D I G I T 2 

(BITS  3 

AND 

4) 

0 52300AB 

r 

DESC-DIGI  T AL 

DISPLAY 

WORD 

*1 

052400AB 

r 

DIGITAL 

DISPLAY 

WORD 

#2 

052  500  AB 

C 

cigital 

DISPLAY 

WORD 

#3 

052600A  B 

C 

DIGIT  2 

(BITS  3 

AND  4) 

052700AB 

C 

MML  #— 

V72U2953J 

052800AB 

C 

V72U2958 J 

052900AB 

r 

V72U2963 J 

053000A3 

2 

CR  EV_ 

DIG_DSP_D3  BITT4), 

053100AB 

C 

(RNC/MC I U I 

053200AB 

C 

ITEM-DIGIT  3 

053300AB 

C 

FSSR- DIGIT  3 

053400AB 

C 

DESC-DIGI TlL 

DISPLAY 

#i 

053500AB 

r 

DIGITAL 

DISPLAY 

#2 

053600AB 

c 

DIGITAL 

DISPLAY 

#3 

0 53700 AB 

c 

DIGIT  3 

053800AB 

c 

MML  #- 

V72U2953 J 

053900A3 

c 

V72U2958 J 

054000 AB 

c 

V72U2963  J 

054100AB 

2 

CR  FV_ 

DIG_CSP_D4  B I T { 4 ) » 

054200AB 

c 

(RNC/MCIU) 

O543O0AB 

c 

_ 

ITEM-DIGIT  4 

054400AB 

c 

FSSR-DIGIT  4 

054500AB 

r 

DESC-DIGITAL 

DISPLAY 

WORD 

#1 

054600AB 

r 

CIGITAL 

DISPLAY 

WORD 

#2 

054700AB 

r 

DIGITAL 

DISPLAY 

WORD 

#3 

054800A  B 

r 

DIGIT  4 

054900A  B 

c 

MML#- 

V72U29  53 J 

055000AB 

c 

V72U2958  J 

055100A8 

c 

V72U29  63 J 

055200AB 

2 

CREB_ 

W D 3 7_  S P A R E 2 BIT(l); 

055300AB 

c 

055400A  B 

C 

c 

c 

c 

c 

c 


DECLARE  CRE_MCQ  SUSTREE3 
STRUCTURE  CRE  MtG  SLBTRE 
1 CREV  W0RD42  817(16), 


CRE  MCO_SUBTREE3-STRUCTURE{3 ) ; 
F4  RIGID: 


l CREV_W0RD43  B ITl  16 ) , 

1 CREV_W0RD44  BIT(  16 ) , 

1 CREV_TFST_WORD  3 IT (16 


DECLARE  CRF_MCO_  SUB  TREE4 
IN  IT  I AL ( 4#8 IN  ' 0 


$ fc*  $ 

* i-  ■: 


W 


If-  * # =f*  Sr  3 ifjJ:  - 

OR  D 1 **** 


055500AB 
055600AB 
055700A8 

CONTENT  ARBITRARY  055800AB 

V54U3342J  055900AB 

056000AB 

CONTENT  ARBITRARY  056100AB 

V5  4U33  43J  056200AB 

056300AB 

CONTENT  ARBITRARY  056400AB 

V54U3344 J 056500AB 

)?  , 056600AB 

056700AC 
056800AB 
056900AB 

FOP  INTERFACE  TEST  057000AB 

057100AB 
057200AB 
057300 AB 
057400AB 

);  " 057500AB 

* * :{<  $ j t **4:*  *05  7600A  8 

DCWNLIST  COMMENT  CARDS  ****057700AB 

**  if 5|cA##*jjc  *05780048 

057900AB 
058000A  B 


UNASSIGNED; 
MNL#- 

UN ASSIGNED; 
MML#- 

UNASSIGNED; 

MM  L U - 

O^Cm|RQC,PNC/M^IUJ 


-ITEM- TEST 
FSSR-TEST 
CESC-TEST 
MML#~ 


ViOR  D 
WORD 


INTERFACE  TEST 

V72U30  50J 


CRF_MCO_ SUBTREE 4-STRUCTURE 


A.  2. 34-10 
10/16/79 


MEMBER  N AM F CREMCO 
C 

r M=V5 4U33QI J N = C R E V_  W C R C 1 . C R E V_  k D l SPARR1 
C 

WDRD?  ***$ 
r 

C M=V54U330?J  N=tREV  WCR02.CREV  WC2  SPARE1 

r 

C * * * * WflR  D3  **<=«= 

C 

C M=V54U3303J  N = CREV  WORD3  .CR  EV_  V D3_S  P AR  E 1 
C 

C W OR P 4 **** 

c 

C M=V54U3304J  K = C RE  V_  V*CRD4  . t RE  V_  W04_S  PAR  E 1 

r 

C****  W0R05 

r 

C M=V54K27G0J  N=C RE V_ JNT_ P AT f _ PE M AN C$ { 1 : ) 

C 

C**t*  WHPD6  **** 

C 

C M=V54K27 IQ  J N=CREV  JNT  CRNT  LIN$tl}) 

C M=V54K28C0J  N=C REV_ R ATl_DMC_ I C_CHD$ ? 1 ; ) 

C 

w r r n 7 **** 

^ c 

C M=V54K26CQJ  N=C RE V_ JNT_R AT E_CE P 4NC$  { 2 5 > 

: ] c 

\J<  c 4 4 4=  * words  * * * * 

I r 

C M=V54K261CJ  fv=C  RE  V_  J!\  T_CRK  T UR4{2;  J 
C 

c M=V54M33C3P  N=CREV  KCRCfc . CRE V_ JNT.CPNT  LIM$l 
C 

WORDP  $*** 

c 

C M=V54K25C0J  N=C RE V_ JNT_R AT E CERAND${3;) 

C 

WORD  10  **** 

r 

C M=  V54K25 1 C J N»CREV_JNT_CPNT_LIf*${3;  ) 

C 

WOP  Oil  4'$^# 

C 

C M=V54K 24003  M=C REV  JNT  R ATE  DFM ANPi ( 4 ; ) 

C 

C ♦ WCRD12  **** 

C 

C *4  = V54K2410J  N=CREV_JNT_CRNT_UP${4;  } 

WORD  13  **** 

r 

t M=V54K23CC  J N=C RE JK T_ R 4T E_DE P AN 0$ { 5 ; ) 

C 

WORD  14 
C 

C M=V54K2310J  N=CREV  JNT_CRM_L  I P${  5;  ) 

C 


T = 9 
T=9 
1=9 
1 = 9 
T=9 
T=9 

1=9 

T=9 

1 = 9 

; l T=9 
T=9 
T=9 
T=9 
T = 9 
T = 9 
T=9 


058100AB 
058200AC 
058300AB 
058400AB 
0 58  500  AB 
058600AC 
058700AB 
058800AB 
058900A3 
059000AC 
059 100 A 3 
059200AB 
059300 AB 
059400AC 
059500AB 
0 59  600AB 
059700AB 
059800AB 
059990A  B 
060000AB 
060 100 A3 
060200AB 
060300 AB 
060400AB 
060500 AB 
060600A  5 
060700AB 
060800AB 
060900AB 
061G004B 
061100AB 
061200AB 
0612I0AC 
061220AC 
061300AB 
061 400 A 3 
061500A8 
061600AB 
061 700 A B 
06 i 8 GO  A B 
061900AB 
062000AB 
0621 00 AB 
062200AB 
062300AB 
062400 A3 
062500AB 
062600 A3 
062700AB 
062 8 00 A 8 
062900AB 
063000AB 
063100AB 
063200AB 
063300  AB 
063400AB 
0 63 500 A B 
063600A8 


A.  2. 3^-11 
10/16/79 


vA. 


MEMBER  NAME  CREMCO 
ViORDlS  $4*4= 

r- 

C M=V54K??00J  N = CRE  V_  JM_RATE_CEf<  ANC$  { 6 ; ! 

C***#  MGR0L6  **** 

C 

C M=V54K2210J  N=CREV  JNT  f RNT  LIM$(fc;} 

C _ _ _ 

C****  WORD  17  **** 

C. 

C M=V5  4U 33 1 7 J N=C REV_ W0RD17 .CR EV  WC17  SP4RE1 
C 

'‘***4  WGRD18  *44* 

C 

C M=V54U33 18 J N=CREV  wnRD18.CREV_V.D18  SPARE1 

r _ _ 

C ****  WORD  19  *444 

r 

C M=V54U3310J  N=CREV  VCRD19.CPFV  WD19  SPARE1 
C - - _ 

C**44:  W0R0?0  4444 

c 

C M=V54U 3320J  N=C REV„ VCRC20 . CR £¥_ WD20_SP ARE  1 
C 

f ****  wpRn? i 4444 
C 

C M=V54U332 l J N=CREV  WORD? 1 .C R EV  VD2 1 SPARE1 
C 

C 4 4 4 4 w C R D 2 2 4 4 4 4 

C 

C M=V54U3322J  N = C RE  V_  VCRD22 .CP  EV_ WC22  SPARE1 

r 

C ^ '444  WQRD23  4444 
C 

C M= V54U 33 23 J N=CREV_W0RD23.CREV_WD23  SPARE1 
C 

£4444  WCRC24  4444 

c 

C M=V54U332AJ  N=CREV  WORD24.CREV  WD24  SPAREI 
C 

r4444  WOROR5  4444 
C 

C M=  V54U3325  J fv=CREV  VCRD25  . CR  EV  WC25  SPARE! 
c ~ 


Q4444  WORD  26  44  44 

C 

C M=V54U33263  N=CREV_WORD26.CREV_WD26_SPAREl 
C 

C4444  WORD??  4444 
C 

C M=V54U3327J  N=C  RE V_  WCRD27 . CREV_WD27_SPARE1 
C 

C4444  WORD 2 8 4444 


C M=  V54U3.3  2 8 J N = C RE  V_  VCRC28 . CREV  WC28_SPARE: 
C 


C 4 44  4 
r 


\ 


WCRD29  4444 


063700AB 

063800AB 


T = 9 

063900AB 
064000AB 
064 100  A 8 
064200A  B 

T = 9 

064300 AB 
. 064400 A B 
064500 AB 
064600AB 

1=9 

064700AC 
064800A  B 
0 64  9 00  A B 
065000 AB 

1=9 

065100AC 

065200A3 

065300AB 

065400AB 

T = 9 

065500 AC 
06560048 
06570048 
065800A8 

T=9 

065900 AC 
0660004B 
0 66 1 00  A B 
066  2 OOA B 

7 = 9 

066300  AC 
066400AB 
066500A8 
0666 00 A 8 

T=9 

066700AC 
0668  00  A B 
066900A  B 
067000AB 

1=9 

067100AC 
067200AB 
0 67300  A8 
QS74QQAB 

1 = 9 

067500AC 
067600A8 
067700A8 
0 67800  A8 

1=9 

067900&C 

068000AB 

068100AB 

068200AB 

T=9 

068300 AC 
068400AB 
068500A8 
068600A  B 

1 = 9 

068700AC 
068800AB 
068900  AB 
069000AB 

1=9 

069100AC 
0692004B 
069300AB 
069400 AB 

A.  2. 34-12 
10/16/79 


vJV 

XJ 


MEMBER  N4ME  CREMCO 

C M=V54M3329P  N=CR£V  WCRD29.CREV  WD 2G  SPAREl 
C 

C M = V 72X  29C9J  N=CRE8  MAM  PYLD  AC t 
C M=V7?X2904J  N=CREElCPR  CMC  1C.T 
C M=V72X2900J  N=CRE3_ALTr_l_ACT 
C M=V72X29C1 J N=CRE8_ALTG_2  ACT 
C M-V72X2902J  N = C RF fi_  AUTC  3 ACT 
C M=V72X29C3 J MCRER  ALTC_4~  ACT 

C M=V72X2905J  N=CREB  TEST  ACT 

C M=V72X?910J  N=C  RE  B_  S INGt  JNT  ArT 
C M=V72XZ915J  N=CPEB  MASTER  AllRM 
C 

C****  WORD  30  ** 

r 

C M=V54M3330P  N=C RE V_ WCR D 30 .C RE V WC30  SPAREl 
C M = V 7 2 X 2 9 2 5 J N = C R E B_ P S_T EM P_C AUT_ ACTl { 1 ) 

C M=V72X293LJ  N=CRE3  PS_TEMP_CAUT  ACT$(2) 

C M= V7 2X29 37J  N=CR£B  SCFTVAR£_STCP 

C M = V 7 2 X 2 9 2 3 J N=C8E8  S INC  CAUT 

C M = V7 2X2930J  !s=C RE B_R E ACR_L t M_C AUT 
C M=V7  2X2926 J K=CREB  E E_C  ER I G WARN 
C.  M=  V7 2X 29 2 7 J N-CRE  8_EE_REL  fclRN 
C M = V7 2X2929 J N=C  R E 3_CK_CRT~C AUT 
C M=V72X2924J  N=CREB_C Tl_ERROR_C AUT 
C 

WCRO'-*  1 S*** 

C 

C M=V54H333 ! P N = CREV  VJCRD31.CREV  W031  SPARE1 
C 

C M=V72X2940 J A=CPEB_RATE  HCLC_ACT 
C M = V72X2939J  N=CR  E8_  X 10_3C  ALE  ACT 
C M=V72X2938 J N=CREB  M IM_R ATE_lCT 
C M=V72X294 l J N=CREB_AUTC_SEC_RF ADY 
C M= V72X294  2 J N-CRE B_ AlTO_SEC_ IN  PRCG 
C M=V72X29C6J  N = C R EE  M AN_UNL  ACT 
C M=V72X2907j  N=C«EB_MAN_EE_5CT 
C M=V72X2908 J N=C R E F_M AN_ LOC_ ACT 
C 

c#***  W0RC32  **** 

C 

C M=V5 4U3332 J K=CREV  WGRC32 

r 

C***M  W OR 033 
C 

C M=V54U3333J  N=CPEV_WCP033 
C. 

C****  W0RC34  ***4= 

C 

C M = V7  2L2934J  N = C RE V_ PCR_ VEL  CMO 

r ~ 

C 44  44  WO R 03 5 **** 

C 

C M=V7  2L29  33 J N = CREV_PCR_VEL  ATL 
C 

C**T*  W0RD36  **** 
r 

C M= V54M3436 J N = CRE V_ WCRD 36 .CP E V_ W036_ S P AR E 1 S ( 1 ; ) 


T =9 

T = ° 
T = 9 
T = 9 
T = 9 
T=9 
T = 9 
T = 9 
T = 9 
T=9 


T =9 
t—o 

T=9 
7=9 
T = 9 
T=  9 
T =9 
T = 9 
T=9 
T=9 


T = 9 

T=9 
T =9 
T = 9 
T = 9 
T = 9 
T-9 
1=9 
1 = 9 


T = 9 


T = 9 


T=9 


= 9 


1 = 9 


O 5^ 

Q & 

2 3 

cC  <2 

- o 

X 03 

% « 


^ ^9 

W _ 

, ■ — ' 
lt)  >rrj 

O C3 

50  g 


069500AC 
0696 OOAB 
069 7 00  A 3 

0698  00 A B 

0699  00  A 3 
070 000 AS 
0 701  OOAB 

. 0 70 2 OOAB 
0703 OOAB 
.0.  70400AB 
0705 OOAB 
0 70600 AB 
0 70700 AB 
070800AB 
070900AC 
071000AB 
071 100AB 
071200AB 
0 71 3 OOAB 
0 71  400  AB 
0 71  5 OOAB 
071600AB 
0 717  OOAB 
071800AB 
071900AB 
072000 AB 
072100AB 
0 72200AC 
07? 3 OOAB 
072400AB 
072500AB 
072600A3 
072700  AB 
0 72300AB 
072 9 OOAB 
0 730  OOAB 
0 731  OOAB 
0 73200A8 
073300AS 
073400AB 
073500AB 
073600A3 
073700AB 
073300AB 
073900 A B 
0 74000AB 
0 74 1 OOAB 
074200 AB 
074300AB 
074400 A3 
0 74500AB 
074600AB 
0747  OOAB 
0748 OOAB 
074900AB 
075000  AS 
0 75100AC 
075200A8 


A. 2. 34-13 
10/16/79 


u 

f 


MEMBER  NAME  CREMCG 
C M-V72J2950J  N = CRE.V 
C M=V72J2951J  N=CREV' 
C M=V72U2952 J N = CREV‘ 


OIG_OSP_S IGN$(  1 ; ) 
DIG  OS p DEC $11:1 
niG  osp~dim r; ) 


. D I G_DSP_D2B  $ { 1 ; 3 


T =9 


C444*  WORD 37  4444 

C 

C M-V72U2953J  N=CREV 
C 

C444  4 W OR  D 38  44  44 

C 

C M=v54M343RP  N = CRF V_  VCRQ36 .CR  EV_  VD36_ SP  A R F K I 2:  3 T = 9 


D I G_  t)  S P_  S I G N t ( 2 5 ) 
CIG_DSP_CEC!  (2  ;) 
DIG  DSP  OKI?;) 


C M=V72J  2955 J N=CREV 
C M=V72J2956J  N=CREV 
C M=V72U2957 J N=CREV 
C 

C*44*  WGRD39  4*44 
C 

C M = V 7 2 U 2 9 5 B J M=CREV  DIG.DSP  C2B$(?;> 
r _ ~ 

C**44  WORD  40  4*4  4 


T = 9 
T = 9 
T = 9 


T-9 


M=V54U  3440P  N=CREV_WCRD36.CEEV_VC36_SPARF1$(3;  ) T = 9 


D IG_OSP_  SIGN  113;) 
0 1 G_  CSP_C  EC  f I 3 ; ) 
DIG_CSP_C  I$(  ? ; ) 


C M=V72J  2S60  J N=CREV 
C M=V72J2961J  N=CREV 

C M=V72 J 296 2 J M = C REV 
r 

C * 4 4 4 WORD 4 1 44*4 

c 

C M=V72U2963J  M=CREV  CIG_0SP_028$I3 ;) 
C 

C4444  W0RD42  4444 
C 

C M = V5 4U  3342  J N=£  RE  V_  VC  R042 
C 

C444  4 WGRD43  44  44 

C 

C M=V54U3343J  N=C REV_WCRD43 
C 

C4444  W HR  044  *4=4* 

C 

C M=V54U3344J  A=CPEV 

r 

Vi  OR  04  5.  44*# 

C 

C M=V72U3050J.  N = CREV_  TEST_WGRD 

r 


.V0RD44 


C * 4 4 4 4 4 4 4 4 4“  4 4 4 * 4 * 4 4 4 

CLOSE  CRE_MCC; 


4 * 4 * 4 4 4--  4=  4 * * 4=  * * * 4 4 $ * 
4.4  $ *44*444444444444 


T=9  075300 A 8 

T=9  075400AB 

T = 9 075500AB 

075600  A3 
075700AB 
0 7 5 8 0 0 A B 
0 75 9 00 A B 
. 076000 AS 
076100AB 
0 76200A3 
0 76300  AC 
076400AB 
0 76500AB 
0 76600AB 
0 76700 AB 
076800A8 
0 76900AB 
0 77  000  A B 
077I00AB 
.0  772  00  A3 
0 77300AB 
077400AB 
077500AC 
077600AB 
077700AB 
0 77 800 A B 
0 77900 AB 
0 73  OOO A B 
078 1 00 A B 
078200  AS 
0 78300AB 
078400AB 
0 78 500  A B 
078600AB 
0 78700  A3 
078800A3 
078900 AB 
079  00046 
079 100 A3 
0 79 2 00 A B 
079300AB 
07940043 
0 79500AB 
079600AB 
079700AB 
079800AB 
079900 AB 
080000AB 

4-  4 4 4 4 4 4 * 4 * * =4  4 4 4 4 4 * * * 4 4 4 4 4 * 4 * 4=  * 4 * 4=  0 8 9 1 0 0 A 3 
4 4 4 444  44444  444444  44- 4444  44  444:44  *4*080  200AB 

080300 A B 


T = 9 
T = 9 
1 = 9 


1 = 9 


T=9 


1=9 


T=9 


T=9 


A.2.3H-1U 

10/16/79 


MEMBER  NAME  CRFASC 
CRF  A SC  : CCMPCCL  RIGID; 

Q ^rj|!  sf  $ £ ajs  ijc  Jjt  ^ $ 3j3>5*l!=  Of  % 3?:  =!=$  $ if:*  ijcsj!  ifA^ 

C**  ft.Q.3d  fe^SrA??CC SEQUENCE  CGMPCCL  STRUCTURES  ** 

C**  PflYLOAC  DEPENDENT  DATA  ** 

C**  MISSION  DEPENDENT  DATA  ** 

c 

C AUTC  SEQUENCE  HEADER  T A £L  E 

f 

STRUCTURE  crf_mi ssign_id  dense  rigic: 


1 CRF  WORD 6 2 •* 

2 CPFS_PrSITirN, 
3 CRFS  POS_X 
3 CRFS_PQS_Y 
3 CRFS  PCS  Z 


CRFS  ATTITUDE, 
3 CRT  S_  AIC_  P 
3 CRFS_ATD_Y 
3 CRFS  ATC_R 


INTEGER  , 
INTEGER  , 
INTEGER  , 


INTEGER  , 
INTEGER  , 
INTEGER ; 


POSITION  COORDINATES  OF 
END  EFFECTOR  TIP-X»Y,Z 


OOOIOOAC 
QQ0200AC 
OOO  300 AC 
0 00400  AC 
0005004C 
0006004C 
000700  AC 
000800AC 
000900  AC 
OOIOOOAC 
OOilOOAC 
001200AC 
001300AC 


CPFS  WORD  I, 

001400AC 

2 CRFS  V«CL  SP  ARE I 

S I T I 8 ) , 

001500AC 

2 CRFS_MISSICN_ID 

BIT! 85  ; 

00L600AC 

MISSION  IDENTIFIER 

001700AC. 

001890  AC 

UJCTURE  CRF  AUTO  SEQUENCE  H EAGER 

DENSE  RIGID: 

001900AC 

002000 AC 

CRFS  W0RD2  , 

002 100AC 

2 CRFS_  SEQ_ LENGTH 

E IT  f 8 5, 

002200AC 

SEQUENCE  LENGTH 

002300 AC 

002400AC 

? CR  FS_  °0  TMT_  INDEX 

R IT{  8 5 , 

002500  AC 

POINTER  INTO  POINT  AND 

0 02  6 00  AC 

PAUSE  TABLES 

002 7 00 AC 

CRFS  WORD 3 , 

002800AC 

Q W 

2 CRFS_TR ANS_  IC_TOL 

BITI8  J, 

002900AC 

V-H 

erX 

TRANSLATION  TOLERANCE  IN 

003000AC 

i — * ■ X- 

INCHES  MAXIMUM- 12  INCHES 

003100AC 

'r~ ' ' 

2 CRF  S_RQ  T_  I C_ TOL 

BUI  85  , 

003 200 AC 

!Z  ~ 

ROTATIGN  TOLERANCE  IN 

003300AC 

^ r'*"' 

DEGREES  MAXIMUM-5 

003400 AC 

tr*' 

CRFS  WORD 4 , 

003500AC 

t-H 

? rl FS  SEQ  PYLC  ID 

8 I T { 8 5 , 

QQ36Q0AC 

x„ 

PAYLOAD  IDENTIFIER 

003700AC 

O 

2 CPFS_SEQ_EE_  ID 

B I T { 4 ) , 

00380QAC 

nr*  T~ 

END  EFFECTOR  IDENTIFIER 

003900  AC 

•r-<  fc< 

2 CRF  S_  SE  Q_ A RM_ 1 0 

BIT(4  5; 

004000AC 

GO  ^ 

ARM  IDENTIFIER 

0041 00 AC 

>-£}  S* 

0 04200AC 

o ", 

004300AC 

POINT  TABLE 

004400AC 

004500AC 

tr^- 

’ UC'ri)P  E CR F_P C I NT  DENSE 

RIGID; 

004600AC 

004700AC 
004800AC 
004900AC 
005000  AC 
O05I00AC 
005200AC 
005300AC 
005400AC 
005500AC 
0056004C 
005700  AC 
005800AC 


A. 2. 35-1 
10/16/79 


«SS 


MEMBER 

C 

C 

c 
c 
c 
c 


NAME 


crfasc 


ATTITUDE 
END  EFF.  T 


OORD INATES  OF 
-PITCH, YAW, ROLL 


PAUSE  TABLE 


005900AC 
0Q6000AC 
006 100 AC 
006 2 00 AC 
006300AC 


DECLARE  CRF  MISS 
DEC  5 0 8 , DEC  *2S 
DECLARE  CRF  AUTO 
CRF. AUTO 
/*  1 */  DEC *3* 

ION.  I D CRF 

^SEQUENCE. 

.SEQUENCE, 

, DEC  * 1 * , 

_MISStCN_  ID— STRUCTURE  INIT I ALT 
HEADER 

HE AOEP-S TRUCTUR E f 20  ? INIT IALC 
DEC'*  3 * , DEC5  IS  DEC*  IS  DEC*  IS 

DEC  * 1 * , 

006400 AC 
006 5 00 AC 
006600AC 
006700AC 
006800AC 
0 06900  AC 

/* 

2 

* / 

DEC*  2 5 

, DEC«4»  , 

DEC *3*  , DEC*  1 • , 

DEC  * 2 ' , 

OEC  is 

DEC  "IS 

007000AC 

/■* 

3 

/ 

DEC’S* 

, 0 E C v 6 ; » 

OEC  3 3 S DEC*  I', 

DEC’S  • , 

DEC  8 IS 

OEC  US 

007 I 00 AC 

/* 

4 

*/ 

DEC*  3* 

, DEC  *9  * , 

DEC *3*  , DEC  * i 8 , 

DECS’  , 

DEC  IS 

DEC*  IS 

007200AC 

/* 

5 

*/ 

DEC  * 3 ? 

, DEC* 12* , 

DEC*  3 8 , DEC  * 1 * 

, DEC1  IS 

DEC  9 1* 

, DEC8  IS 

007300AC 

/* 

6 

DEC  * 3 5 

, DEC *15*, 

DECS’,  DEC  * 1 * 

, DECO5, 

DEC  9 1* 

, DEC  IS 

007 400 AC 

/* 

7 

4 / 

DEC*  0* 

, DEC  7»  , 

DEC  OS  DEC  OS 

DECS'  , 

OEC  i S 

DECSS 

0075004C 

/ * 

8 

4 / 

DEC  * 0 * 

, DEC'S*, 

DECOS  DECO*, 

dec  s0  * , 

DEC  * 1 S 

DEC  US 

0076004C 

/* 

9 

* / 

OEC  * 0* 

, DEC  5 9 5 » 

DECO*,  DECO*, 

DECO  5 , 

D E C 1 S 

DEC’S, 

007700AC 

/* 

10 

4 / 

DEC  * 0 

* , DEC* 10* 

, DEC  * 0 * , DEC  0 

s DECO* 

, DECS 

* , DEC  9 1 9 

Q07800AC 

/* 

U 

■A*  f 

DEC  *0 

S DEC* IIs 

» DECO*,  DEC  90 

S DECO* 

, DECS 

* . QFr  * 1 s 

f 

007900AC 

/❖ 

12 

4/ 

DEC  *0 

S DEC  8 12* 

, DC  'O*,  DEC  * 0 

»,  DEC  1 O’ 

, DE  C S 

8 ; DEC  s i* 

008000AC 

/♦ 

13 

4/ 

DEC  s C 

’ , DEC  * l 3* 

, DECO®  5 OEC  0 

*,  OEC 9 0 9 

, DEC  1 

S DECS* 

9 

008 100AC 

/* 

14 

4/ 

DECO 

S OEC  * 1 4 8 

, CEC'OS  DECO 

S DEC  8 0 8 

, DECS 

S DECS’ 

9 

0 08200AC 

/* 

1 5 

* t 

' t 

np'-  *f) 

s npr  9 1_  5 « 

, DECOS  DECO 

, r?f  r * r* 

, DECS 

S DECS* 

9 

008300 AC 

/* 

16 

4/ 

DEC  * 0 

S DEC5 16s 

V DEC  * 0 * , DECO 

S DECO* 

, DECS 

* ? DEC9  Is 

f 

0 084004 C 

/* 

17 

4/ 

Di=r  * n 

*,  DEC  *17* 

, DEC  ’O’,  DECO 

S DECO* 

, DECS 

8 , DEC  * I * 

f 

008 5 00 AC 

/* 

18 

4/ 

DEC  * 0 

5 , DEC ‘18* 

, DECO*  ? DECO 

* , DEC  * O’ 

, OECS 

8 , DEC'S 

f 

008600AC 

/* 

19 

4 / 

DEC  * 0 

*,  D EC 5 1 9’ 

, DEC  *0*  , DECO 

S DECO* 

, DECS 

S DEC  * 1 * 

f 

0 08 7 004 C 

/* 

20 

4/ 

DEC  5 183  5 , DEC  * 1 8 8 , DECOS  DEC 

*os  dec* 

0*  , DEC 

S s OEC  9 

i’1 

I;  008800 AC 

^ ? r unit  v,  w i.  n,  * o t w*u  » w 

/*  1 */  -8(5?,  25,  -566,  2 70,  0,  270, 

/*  2 */  -1107,  25,  -566,  270,  C,  270, 

/*  3 */  -L1C7,  25,  -566,  27C , 0,  0, 

/*  4 * t -728,  7C , -850,  90,  0,  135, 

/*  5 */  -941,  0,  -584,  180,  C,  180, 

/*  6 */  -675,  -212,  -582,  90,  C,  C, 

/*  7 */  -680,  -341,  —582?  90,  C,  0, 

/*  8 */  -679,  -212,  -982,  90,  C,  ■ 0, 

/*  9 */  -1100,  -124,  -490,  270,  50s 


/4 

10 

4/ 

-1100,  -124,  -490, 

80, 

89 

, 180 

/ 4 

11 

4 / 

-1100,  -124,  -490, 

27C 

f 50  f Of 

/* 

12 

4/ 

-807 , 25,  -615,  270,  0 

? 27  0 9 

13 

4/ 

- i 107,  25,  -615,  270, 

0 f 

270, 

/* 

14 

4/ 

-1107,  75,  -615,  27C, 

0 9 ■ 

270, 

/ '*■ 

15 

4/ 

-1001,  -90,  -490, 

270, 

315,  27< 

/* 

16 

4 / 

-941,  -90,  -480,  270, 

315 

, 270 

/* 

17 

4/ 

-1270,  -147,  -556, 

14 , 

5, 

359  ? 

/* 

18 

4/ 

-1270,  -147,  -556 , 

14, 

5, 

359, 

/* 

19 

4/ 

-1270,  -147,  -556, 

14, 

5, 

359, 

/4 

20 

4/ 

-1270,  -147,  -556, 

14  , 

5, 

359  , 

/* 

21 

4/ 

-1270,  -147,  -556, 

14, 

5, 

359, 

/* 

22 

4/ 

-1270,  -147,  -556, 

14, 

5, 

359, 

/* 

23 

4/ 

-1270,  -147,  -556, 

14  , 

5 , 

359  , 

/ 4 

24 

4/ 

-1270,  -147,  —556, 

14, 

5, 

3 58, 

/* 

25 

4/ 

-1270,  -147,  -556, 

14, 

5 , 

359, 

/ + 

26 

4/ 

-1270,  -147,-556, 

14  , 

5--» 

359, 

/ 4 

2 7 

4/ 

-1270,  -147,  -556, 

14, 

5, 

359 , 

009000AC 
009100  AC 
009200AC 
QG930GAC 
009400AC 
009500AC 
009600AC 
009700 AC 
009800AC 
009900 AC 
0 10000AC 
010100AC 
0 10200 AC 
01G300AC 
010400 AC 
010500AC 
0 1G600AC 
0 10700AC 
010800  AC 
010900AC 
OUOOOAC 
Oil  100 AC 
0 11200AC 
011300AC 
01 140OAC 
OH. 5 0.0  AC 
011600AC 


H > 
O * 

\ ro 
M • 
OMO 

wn 
-3  ! 
vo  rv> 


MEMBER  NAME  CRFASC 

/ * * / -19  7 n . - 


/* 

28 

*/ 

-1270, 

-147, 

-556, 

14, 

5, 

359 » 

/* 

2<3 

*/ 

-1270, 

-147, 

-556, 

14  , 

5, 

259, 

/* 

30 

*/ 

-1270, 

-147, 

-556, 

14  , 

5, 

7 55  , 

/* 

31 

*/ 

- 1 2 7 C , 

-147, 

-556  , 

14  , 

5, 

359, 

/* 

32 

*/ 

-1270, 

-147, 

-556  , 

14  , 

5, 

359  , 

/* 

33 

*/ 

-1270, 

-147, 

-556, 

14  , 

E 

->  f 

359, 

/* 

34 

*/ 

-1270, 

-147, 

-556, 

14, 

5, 

255, 

/* 

35 

*/ 

-127C, 

-147, 

-556  , 

14, 

5, 

359, 

/* 

36 

*/ 

— i ni. 

t t.  1 W f 

-147, 

— 3 c,  A . 

t L . 

E 

•see,  , 

/<< 

37 

*/ 

-1270, 

-147, 

-556  , 

14  1 

5 l 

359; 

/* 

38 

*/ 

-1270, 

-147, 

-556, 

14, 

5, 

3 55, 

/* 

39 

*/ 

-1270, 

-147, 

-556, 

14  , 

5, 

355  , 

/* 

40 

*/ 

-1270, 

-147, 

-556, 

14, 

5, 

3 59, 

/* 

41 

*/ 

-1270, 

- 147, 

-556, 

14, 

5, 

359, 

/* 

42 

^ / 

— 1 27  C , 

-147, 

-556  , 

14  , 

5 , 

359  , 

/* 

43 

*/ 

-1270, 

-147, 

— 556 , 

14, 

5, 

355, 

/* 

44 

*/ 

-1270, 

-147, 

-556  , 

14, 

5 , 

359, 

/* 

/.  c; 

~T  -1 

* / 

-1270, 

-U7. 

-556  , 

1 4.  . 

5 , 

3 59, 

/* 

46 

*/ 

-1270, 

- 1 4 7 , 

-556, 

u; 

5, 

359, 

/* 

47 

*/ 

-1270, 

-147  , 

-556, 

14, 

5, 

359, 

/* 

48 

*/ 

-1270, 

-147  , 

-556  , 

14, 

5, 

359, 

/* 

49 

*/ 

-1270, 

-147, 

-556, 

14, 

5, 

359, 

/* 

50 

*/ 

-1270, 

- 147, 

-556, 

14, 

5, 

355, 

/* 

51 

* / 

- 127  C , 

-147  , 

-556  , 

14  , 

5 , 

359, 

/* 

5 7 

*/ 

-1270, 

-147, 

-556  , 

14  , 

5, 

359, 

/* 

53 

* / 

-127C, 

- 147, 

-556, 

14  , 

5, 

359, 

/* 

54 

* / 

-1270, 

-147, 

-556  , 

14, 

5, 

3 59, 

/# 

55 

*/ 

-1270, 

-147, 

-556, 

14, 

5, 

359, 

/* 

56 

*/ 

-1270, 

-147, 

-556  , 

14  , 

5, 

359  , 

/* 

57 

^ / 

-1270, 

-147, 

-556, 

14, 

5, 

3 59, 

/* 

58 

*/ 

-1270, 

-147, 

-556  , 

14  , 

5, 

359, 

/* 

59 

* / 

-1270, 

-147, 

-556, 

14, 

5, 

359, 

/* 

60 

*/ 

- 1 27  0 , 

-147, 

— 556, 

14, 

5, 

3 59 , 

/* 

61 

*/ 

- L27C, 

-147  , 

-556  , 

14, 

5, 

359, 

/* 

62 

*/ 

-1270, 

-147  , 

-556, 

14, 

5 , 

359  , 

/* 

63 

*/ 

-1270, 

- 147, 

-556, 

14, 

7 , 

359, 

/* 

64 

*/ 

-1270, 

-147, 

-556, 

14, 

E 

9 

255, 

/* 

65 

*/ 

-1270, 

-147  , 

-556  , 

14, 

5, 

359, 

/* 

66 

=:=/ 

-1270, 

-147, 

-556, 

14, 

5, 

3 59, 

/* 

67 

4 / 

-1270, 

-147, 

-556  , 

14  , 

5 , 

359, 

/* 

68 

*/ 

-1270, 

-147, 

-556, 

14, 

5, 

359, 

/* 

69 

*/ 

-1270, 

-147, 

-556, 

14, 

5, 

359, 

/* 

70 

£ / 

-1270, 

-147, 

-556, 

14  , 

5, 

359, 

/* 

71 

*/ 

-1270, 

-147, 

-556, 

14, 

5, 

359, 

/* 

72 

4=/ 

-1270, 

-147, 

-556, 

14, 

5, 

359  , 

/* 

73 

4=/ 

-1270, 

-147, 

-556, 

14, 

5 , 

359, 

/* 

74 

*/ 

-1270, 

-147, 

-556, 

14, 

5, 

359, 

/* 

75 

*/ 

-127C, 

-147  , 

-556  , 

14, 

5, 

359, 

/*■ 

76 

4/ 

-1270, 

-147, 

-556, 

14, 

5, 

359, 

/* 

77 

*/ 

-1270, 

-147, 

-556, 

14, 

5, 

2 59, 

/* 

78 

*/ 

-1270 , 

-147, 

-556  , 

14, 

5, 

355, 

/* 

79 

4/ 

-1270, 

-14  7, 

-556  , 

14  , 

5, 

359, 

/* 

80 

*/ 

-1270, 

-147, 

-556  , 

14  , 

5 , 

259, 

/* 

81 

*/ 

-1270, 

-147, 

-556, 

14, 

5 , 

359, 

/* 

82 

*/ 

-1270, 

-147, 

-556, 

14, 

5, 

359, 

/ ^ 

83 

*/ 

-127C, 

-147, 

-556, 

14  , 

5, 

359, 

/* 

84 

4/ 

-1270, 

-147, 

-556, 

14, 

5, 

359, 

/* 

85 

*/ 

- 1 27  0 , 

- 147, 

-556, 

14, 

5, 

355, 

0 l 1 700 AC 
0 1 1800 AC 
011900  AC 
0 12000AC 
0121Q0AC 
012 2 00 AC 
0 l 2 300 AC 
0 12400AC 
012 500  AC 
0 12600AC 
012700  AC 
0 12 800 AC 
0 12900AC 
013000  AC 
0 13100AC 
013200  AC 
0 13300AC 
013400AC 
013500AC 
0 13600  AC 
0 13  700 AC 
0 13800AC 
013900  AC 
0 14000 AC 
014100  AC 
0 14200 AC 
014300AC 
0 14400  AC 


O £3 

0 14500AC 
014600  AC 
0 14 700 AC 
0 14800AC 
Q149G0AC 
015000  AC 
015100AC 
01 5200 AC 

0 15300  AC 

5 — i t-H 

0 15400AC 

O 

015500AC 

V O 

015600AC 

> O 

015700AC 

015800  AC 

: q 

015900AC 

erf 

016000AC 

t—j 

0 16 100AC 

9 C 

0 16200AC 

016300  AC 

1 — 1 *"S 
CQ 

O 

0 16400AC 

016500AC 

0 16600 AC 

2 j 

0L6700AC 

O irs 

Srf  W 
& 

016800AC 

0 16900 AC 
0 17000AC 
01710GAC 
017200AC 
0 17300AC 
0 17  400  AC 

A. 2. 35-3 
10/16/79 


\ 


MEMBER  N AME  CRFASC 


/* 

36 

*/ 

-1273, 

-14  7, 

-556, 

14  , 

IT 

->  ? 

^59, 

017500AC 

/* 

87 

*/ 

-1273, 

-147, 

-556, 

14  , 

5, 

359, 

017600 AC 

/* 

88 

*/ 

-127  3 , 

-147, 

-556, 

14, 

5 , 

3 59, 

01 7700 AC 

/* 

39 

*/ 

-1270, 

-147, 

-556  » 

14, 

5, 

3 55, 

017800  AC 

/* 

90 

*/ 

-1270, 

-147, 

-556, 

14, 

5 , 

3 5 9, 

0 17900AC 

/* 

91 

*/ 

-1270, 

-147  , 

-556  , 

14, 

5, 

3 59, 

0 18  000  AC 

/* 

9? 

*/ 

-1273, 

-147, 

-556, 

14, 

C 

* 

359, 

018  100  AC 

/ * 

93 

*/ 

- 1 2 7 G , 

-147  , 

-556  , 

14  , 

5 , 

355  , 

0 18200 AC 

/* 

94 

*/ 

-1270, 

-147, 

-556, 

14  , 

5, 

359, 

0 18300  AC 

/* 

95 

*/ 

-1270, 

-147, 

-556, 

14-  f 

5 , 

3 55  , 

0 18400AC 

/ * 

96 

*/  -1270,  -147,  • 

-556  , 

14, 

5 , 

■559, 

018500AC 

/* 

97 

*/  -1270,  -147, 

-556, 

14, 

5, 

3 59, 

018600  AC 

/* 

98 

*/  -1270,  -147, 

-556  , 

14, 

5 , 

259  , 

018700AC 

/ ^ 

99 

*/  -1270,  -147, 

-556, 

14, 

5, 

355, 

018800  AC 

/* 

100 

*/  -1270,  -147, 

-556  , 

14  , 

5, 

359  , 

0 18900AC 

/* 

101 

*/  -1270,  -147, 

-556, 

14  , 

5, 

359, 

019000AC 

/* 

102 

*/  -1270,  -147, 

-556, 

14, 

5, 

359, 

019  100  AC 

/$ 

103 

*/  -127C  , -147, 

-556  , 

14, 

5, 

359  , 

019200AC 

/* 

104 

*/  -127G  , -147, 

-556  , 

14? 

5, 

359  , 

0 19 3 00 AC 

/ ^ 

10  5 

*/  - 1270,  - 147, 

— 5 56  , 

14, 

5, 

359, 

019 400 AC 

/* 

106 

*/  - 12  70  , - 14  7 , 

-556  , 

14  , 

5, 

359, 

019500AC 

/* 

107 

*/  -1270,  -147, 

-586  , 

14, 

5 , 

359  » 

0 19 6 00 AC 

/* 

108 

*/  - 1270  , - 147  , 

-556, 

14, 

5, 

359, 

019  700  AC 

/ £ 

109 

*/  -1270,  -147, 

-5  56, 

14, 

5, 

359  , 

019800AC 

/* 

! 1 n 

*/  -1270,  -147, 

— 5 5 6 , 

14, 

5, 

359  , 

019900AC 

/* 

ill 

*/  -1270,  -147, 

-556  , 

14, 

5, 

355  , 

0 20000AC 

/* 

112 

*/  -1270,  -147, 

-5  56  , 

14  , 

5, 

359  , 

020100AC 

/* 

113 

*/  -1270,  -147, 

-556, 

14, 

5, 

359, 

020200AC 

/* 

114 

*/  -1270,  -147, 

-5  56, 

14, 

5, 

359, 

02030GAC 

/ * 

115 

*/  -1270,  -147, 

-556, 

14, 

5, 

359  , 

020400  AC 

/* 

116 

*/  -1270,  -147, 

-556  , 

14  , 

5, 

359, 

020 500 AC 

/* 

117 

*/  -1270,  -147, 

-5  56  , 

14  , 

5, 

359  , 

020600AC 

/ $ 

118 

*/  -1270,  -147. 

-556, 

1 4 , 

5 9 

359  , 

0 20700  AC 

/* 

119 

*/  - 1270  , - 1 47  , 

-556, 

14  , 

c 

1 

359, 

020800AC 

/* 

120 

*/  -1270,  -147, 

— 556  , 

14, 

5t 

359  , 

020900AC 

/* 

121 

*/  -1270,  -147, 

-556  , 

14  , 

5, 

359, 

02L0004C 

/* 

122 

*/  - 1270  , - 1 47, 

-5  56, 

14  , 

c 

> f 

359  , 

021 100AC 

/* 

123 

*/  -1270,  -147, 

-5  56  , 

14  , 

5, 

359  , 

021200AC 

/* 

124 

*/  -1270,  -147, 

-556, 

14, 

5, 

355, 

02I300AC 

/* 

125 

*/  -1270,  -147, 

—556  , 

14  , 

5, 

3 59  , 

02! 400 AC 

/ * 

126 

*/  -1270,  -147, 

-5  56, 

14, 

5, 

359, 

021 500 AC 

/* 

12.7 

*/  -1270,  -147, 

-556, 

14  , 

5 , 

359, 

02I609AC 

/ ♦ 

128 

*/  -1270,  -147, 

-5  56  , 

14, 

5 , 

359, 

021700AC 

/* 

1 29 

*/  -1270,  -147, 

-556, 

14, 

5, 

359, 

021 800 AC 

/* 

1 n n 

*/  -1270,  -147, 

-556  , 

14, 

5, 

359  , 

02190Q4C 

/* 

131 

* / — 1270,  — 147, 

-556, 

14, 

5, 

3 59, 

022000AC 

/* 

132 

*/  -1270,  -147, 

-556, 

14, 

5 ? 

359  , 

0221 00 AC 

/* 

133 

=5=/  -1270,  -147, 

-5  56  , 

14, 

5, 

359, 

022200AC 

/* 

134 

*/  -1270,  -147, 

-556, 

14, 

5, 

359, 

022300  AC 

/* 

135 

*/  -1270,  -147, 

-556, 

14, 

5, 

359  , 

Q224Q0AC 

/* 

136 

*/  -1270,  -147, 

-556  , 

14  , 

5, 

359  , 

0225004C 

/* 

137 

*/  -1270,  -147, 

-556, 

14, 

5, 

359, 

022600AC 

/* 

138 

*/  -1270,  -147, 

-556  , 

14, 

5, 

359, 

022700AC 

/* 

139 

*/  -1270,  -147, 

-556 , 

14, 

5, 

359, 

022800  AC 

/ ^ 

14  C 

*/  -1270,  -147, 

-556  , 

14, 

5, 

359, 

0 22900AC 

/* 

141 

*/  -127C,  -147, 

-556, 

14, 

5, 

359, 

023000AC 

/* 

142 

*/  -1270,  -147, 

-556, 

LA, 

5, 

359  , 

023100AC 

/* 

14  3 

*/  - 1270  , -147  , 

-556, 

14  , 

5, 

359  , 

023200AC 

A,  2. 35-^ 
10/16/79 


MEMBER  NAME 
/*  144  4=/ 

CR  FA  SC 

-1270,  -147, 

-556  , 

14  , 

5, 

3 59, 

023300AC 

/ * 

145 

*/ 

-1270,  -147, 

-556, 

14, 

5, 

359, 

023400 AC 

/* 

14  6 

* / 

-1270,  -147, 

-556  , 

14  , 

5, 

3 59, 

023500AC 

/* 

147 

*/ 

-1270,  -147, 

— 5 56 , 

14, 

5, 

359, 

023600AC 

/* 

148 

*/ 

-1270,  -147, 

-556, 

14, 

5, 

359  , 

023700  AC 

/* 

149 

*/ 

-1270,  -147, 

-5  56  , 

14  , 

K 

--  , 

359  , 

023800AC 

/* 

150 

*/ 

-1270,  -147, 

-5  56, 

14  , 

5, 

359, 

023  900 AC 

/* 

151 

*/ 

-1270,  -147, 

-556, 

14, 

5, 

3 59, 

024000  AC 

/* 

152 

* / 

-1270,  -147, 

-556  , 

14  , 

5 , 

359, 

0241004 C 

/* 

14  , 

AO/  A Art  A T 

i 5 3 

#/ 

-12  f0,  -147, 

-5  56  , 

5, 

3 59, 

uu  -4. «. 

/* 

154 

T / 

-1270,  -147, 

-556  f 

14  , 

5 , 

3 59  , 

024300AC 

/* 

155 

♦ / 

-1270,  -147, 

-5  56, 

14, 

5, 

359, 

024400 AC 

/* 

156 

* / 

-1270,  -147, 

-556, 

14, 

5, 

359, 

924500  AC 

/* 

15  7 

*/ 

-1270,  -147, 

-5  56  , 

14, 

6, 

359  , 

024600AC 

/* 

158 

*/ 

-1270,  -147, 

-556  , 

14, 

5 , 

359  , 

0 24700 AC 

/* 

159 

* / 

-1270,  -147, 

-556  , 

14  , 

5, 

3 59  , 

024800AC 

/* 

160 

f=  t 

-1270,  -147, 

-556, 

14, 

5, 

359, 

024900AC 

/* 

16  1 

*/ 

-1270,  -147, 

-656, 

14, 

5, 

359, 

025000  AC 

/ “ 

162 

v J 

-1270,  -147, 

-556  , 

14  , 

5 , 

359  , 

025100AC 

/* 

16  3 

*/ 

-1270  , -147  , 

-5  56  , 

14  , 

5, 

359, 

025200AC 

/* 

164 

*/ 

-1270,  -147, 

-5  56  , 

14, 

5, 

359, 

0 25300  AC 

/* 

165 

* / 

-1270,  -147, 

-55,6, 

14, 

5, 

359  , 

025400AC 

/* 

166 

*/ 

-1270,  -147, 

-556, 

14, 

5, 

359, 

025500  AC 

/* 

167 

*/ 

- 12  70,  -147, 

-5  56, 

14  , 

5, 

359, 

025600AC 

/* 

1 6 R 

*/ 

-1270,  -147, 

-556  , 

14  , 

5, 

359  , 

025700AC 

/* 

169 

=5=/ 

- 1270,  -147, 

— 6 56, 

14  , 

C 

> f 

3 59, 

025800  AC 

/* 

170 

6 / 

-1270,  -147, 

-5  56  , 

14, 

5, 

359  , 

025900AC 

/* 

171 

*/ 

-1270,  -147, 

-556, 

14, 

5, 

3 59, 

026000 AC 

/* 

172 

*/ 

-127C,  -147, 

-556  , 

14, 

5, 

359, 

026 100AC 

/* 

173 

*/ 

-1270,  -147, 

—556  , 

14, 

5, 

359, 

026200AC 

/* 

174 

*/ 

-1270,  -147, 

-556, 

14, 

5, 

3 59  , 

026300AC 

/* 

175 

*/ 

-1270,  -147, 

-5  56, 

14, 

5, 

359, 

026400  AC 

/ * 

176 

* / 

-1270,  -147, 

-556  , 

14  , 

5, 

359  , 

026500AC 

/♦ 

177 

<=/ 

-1270  , - 147, 

—5 56  , 

14, 

5, 

359, 

0 2660QAC 

/* 

178 

*/ 

-1270,  -147, 

-556, 

14, 

5, 

359, 

026700AC 

/ * 
/ 

! TC 

A.  ? j> 

4:  / 

-1270,  -147, 

-5  56  , 

1 A . 

R . 

359  , 

026800AC 

/* 

18  C 

*/ 

-1270,  -147, 

-556, 

14,' 

5,’ 

359, 

026900  AC 

/* 

181 

* / 

-1270,  -147, 

-556  , 

14, 

5, 

3 59  , 

w' 

y ( 

027000AC 

/* 

182 

6/ 

-1270,  -147, 

-5  56  , 

14, 

5, 

359, 

027100AC 

/ * 

183 

^ / 

-1270,  -147, 

-556, 

14, 

5, 

359, 

027200  AC 

/* 

184 

* / 

-1270,  -147, 

-556, 

14  , 

5 , 

359, 

-r-3*  O 

027300AC 

/* 

135 

6/ 

-1270,  -147, 

-556, 

14, 

5, 

•»59, 

-A-<  , < 

027400  AC 

/* 

186 

* / 

-127C,  -147, 

-556, 

14, 

5, 

359  , 

■r'"  r— < 

: — *■  9 

027500AC 

/* 

18  7 

*/ 

-1270  , -147, 

-556, 

14, 

5, 

359, 

o 

027600AC 

/* 

1 8 8 

*/ 

-1270,  -147, 

-556, 

14, 

5, 

359, 

027700 AC 

/* 

189 

*/ 

-127C,  -147, 

-556, 

14  , 

5, 

359, 

p>  y-j 

027800AC 

/* 

190 

*/ 

-1270,  -147, 

-556  , 

14, 

5, 

359  , 

X'“N  ■' 

£-4 

027900AC 

/* 

19  1 

*/ 

-1270,  -147, 

-556, 

14, 

5, 

359, 

028000AC 

/* 

192 

*/ 

-1270,  -147, 

-556, 

14  , 

5, 

359  , 

028100AC 

/* 

15  3 

6-  / 

-1270,  -147, 

-5  56  , 

14, 

5, 

359  , 

y— v, 

028200AC 

/* 

19  4 

*/ 

-1270,  -147, 

-556, 

14, 

5 ? 

359  , 

0 28300  AC 

/* 

195 

* / 

-1270  , -147, 

-5  56  , 

14  , 

5, 

359  , 

o 

028400AC 

/* 

196 

*/ 

-1270,  -147, 

-556  , 

14, 

5, 

3 59, 

o ^ 

028  500  AC 

/* 

197 

*/ 

-1270,  -147, 

-556  , 

14, 

5, 

359, 

'-^2 

028600AC 

/* 

19  8 

*/ 

-127C,  -147, 

-556  , 

14  , 

5, 

359  , 

028700AC 

/* 

199 

*/ 

-1270,  -147, 

-556, 

14, 

5, 

359  , 

028 8 00  AC 

/* 

2 0 C 

* / 

-1270,  -147, 

— 5 56, 

14, 

5, 

3591  ; 

028900AC 

DECLARE 

rRFS_PaUSE_FL4G5 

ARRAY ( 13 

j 3 

IT  C 16) 

INITIAL! 

029000 AC 

A, 2. 35-5 
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MEMBER  name  crfasc 
BIN* Lli UlLLllllClil*? 
BIN *111111111111111!*, 
BIN  * III  11 11  ILL  l Llll  1% 
BIN ’ 1 1 l LI  I 1 1 1 I 1 1 1 1 1 1 » , 
BIN  » 111  111  111 t 111 ll  i * , 
BIN*  1 1 1 1 L Ulll  1111  I 1 * ? 
BIN  * 111  11  111  U1111H*  f 
8 IN  ' 1 1 1 1 1 1 1 H i ill  1 1 1 * f 

bin  *ui  mill  liiiiii*, 

BIN*  ill  LUll  11  llll  11*, 
BiN*iiiiiii  ini  mu* , 
BIN’lUUlllllllIlll*, 

B IN  * I II  1 1 ! 1 1 1 1 11  U 1 1 * I ? 

CLOSE; 


0291004C 
0292Q04C 
029300  AC 
029490AC 
029500AC 
02960040 
029700AC 
029  800  AC 
0 299004C 
0 30000  AC 
0 30  100 AC 
030 2 00 AC 
030300AC 
030400AC 


A.2.35 -6 
10/16/79 


MEMBER  NAME  CRTDIS 

£*****************************:?*:**********  ***************** 


C * * 

c*  * 
C*  4.2,36  DISPATCHER  COMPQOL  CCRT.DIS)  * 
C * * 
C*  THIS  CCMFOCL  DIRECTS  THE  DISPATCHER  TQ  CALL  THE  * 
C * APPROPRIATE  MCDLLES  EASED  CN  THE  CURRENT  CCNFIG-  * 
C*  UR4TIQN.  * 
C*  ' ^ 


r ***  ******************** *********  *********  **  * * * * * * **  * ****** 

D INCLUDE  TEMPLATE  CC- E_D  I SP  ATCHER 
r » » * REAr  THIS  »tt?t 

C ANY  PROGRAM  LSING  THIS  CCMPCCL  (CRTDIS) 

C MUST  AL SC  INCLUDE  THE  CCE  DISPATCHER  TEMPLATE 
C 

CRT_OIS:  CCMPCCL  RIGID; 

C 

c 

C ********************************************************* 
C ****  DISPATCHER  TABLES  **** 

C **********  *******  ******  * ********  *******  ****************** 
r 


c 

DECLARE  CRTD.DISP  TBL  NAME  FDC— STRUCTURE? 
DECLARE  CRTD.OISPlTCH  TRL  FDC- S TRLCTURE ( A 1 ) 
C 

c 

c ******************************** 

C ****  TEM=>  DISPATCHER  TABLE  **** 

C ******************************** 


C RIT  - TEMPERATURE  NCMTOR  1 
1.  5 HEX  »OOCl  » ,8, 

C 

C ROD  - CECICATEO  DISPLAY  4 

I .HEX  *0001 « » LC ; 

C 

C RNC  - ENCODER  FUNCTION  7 

1. HEX'D CGI' .11. 

r 

C END  OF  TABLE  ENTRY  10 

0 » HEX  * 0000 ' ,0, 

C 


1 

2 

3 

4 


C *************************** ***** 

C ****  IDLE  DISPATCHER  TABLE  **** 

C ***************  ***************** 

r 

C RKG  - KINEMATIC  DATA  GEN.  13  5 

l.HEX'OOOL'  .1, 

C 

C RFP  - POSITION  HOLD 16  6 

1 .HEX'OCOl* ,5. 

C 

c.  RHH  - HEALTH  MONITOR  19  7 

l.HEX'CCCl'  .7. 

C 


INITIAL  I 


O £d 

Ed  fcd 
s?  >-d 

S ^ 

go 

r1  S 


> 

Q 


O 

i — i 

td 


^ t-a 
CO 

_ O 

Hi  hrl 

O ^ 
O .1-3 

Ed  jrq 


000100AA 
0 00200A A 
000300A  ft 
00040044 
000500AA 
000600A  4 
00070044 
000800  A A 
0009004 A 
00100044 
0011004A 
00120044 
0Q1300AA 
00140044 
001 500 A A 
001600AA 
00170044 
001800AA 

n a i n n a i A 

uu i ^uuAh 
00200044 
00210044 
002200AA 
002 3 00 A A 
002400AA 
00250044 
0 02 6 OOA A 
00270044 
002800A  4 
00290044 
003000.4  A 
003100AA 
003200A A 
003300A A 
00340044 
00350044 
00360044 
003700AA 
00380044 
003900AA 
004000A A 
004100AA 
004200A A 
004300A A 
0044 OOA A 
004500A A 
004600A A 
00470044 
004800A A 
004900AA 
005000A A 
005100AA 
005200A  A 
005300A A 
0Q5400AA 
005 5 OOA A 
00560044 
0057004 A 
00580044 


A. 2. 36-1 
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2? 


MEMBER  N AM  E CR7C1S 
€ RIT  - TEMPERATURE  MONITOR 
l»HEX*GOCl* *8, 
r 

C RT V - TOTAL  VELOCITY  25 

1 ,HEX  8 00 Cl « ,9, 

C 

C ROD  - DEDICATED  DISPLAY  28 

l ,HEX«OC01* » 1C, 

C 

C RNC  - ENCODER  FUNCTION  21 

1,HEX*CCC1'  ,11, 

C 

C END  OF  TABLE  ENTRY  34 

0 , HEX  *03C0  * ,0, 

C 

r 

c 

C '■**•#*  SINGLE  DISPATCHER  TABLE  **** 
C ******  «*$$***$$$$»M**$**$$44$£** 

C 

C RKG-  KINEMATIC  DATA  GEN.  37 

1 ,  HEX *0CC1  ' , 1, 

C - 

r RFP  - POSITION  HOLE  40 

!.  ,HEX*OCOl*  ,5, 

i*  ... 

C R SC  - SINGLE  JCINT  CONTROL  43 
1 , HEX *0001 ',6, 


C RHM  - HEALTH  MONITOR  46 

1»HEX,G.CG1,',7* 

C 

C RIT  - TEMPERATURE  MONITOR  49 
1 ,HEX  »OCCl  ! 

C 

C RT V - TOTAL  VELOCITY  52 

1 , HEX • QC  C 1 ' ,9, 

C 

C ROD  - DEDICATED  DISPLAY  -55 
l , HEX *0001 ? , 10, 

c 

C RNC  - ENCODER  FUNCTICN  58 

1 .HEX  '000  I * , 11, 

r 

C END  OF  TABLE  - SINGLE  £1 

0, HEX  * OGCG ’ ,0, 

V 

c 

r 


c *********************** * ****  **** 

C ****  MANUAL  DISPATCHER  TABLE  **** 
C “***************  ***************** 

C 

C RKG  - KINEMATIC  DATA  GEN.  64 
ltHEX'aOOl* ,1, 

c 

C RJS  -HAND  CONTROLLER  67 


Q 

005900  A A 
006 000 A A 
0 06  100  A A 

9 

006200A A 
0063Q0A  A 
006400 A A 

10 

006500A  A 
006 6 00 A A 
006700A A 

1 1 

0 06  8 00  A A 
0 06  9 00  A A 
007000  4 A 

12 

0 07 100 A A 
007200 A A 
007300A A 
007400A A 
007500A A 
007600AA 
007 7 00 A A 
0078 00 A A 
007 900 A A 

13 

008000AA 
0 08  iOOAA 
008200AA 

14 

0G8300AA 
008400A  A 
008500AA 

15 

0 08600AA 

008 7 00 A A 

00880044 

16 

0 08900A  A 
009000AA 
009 iOOAA 

17 

009200A A 
0093004  4 
Q09400A4 

18 

009  500  A. A 
009600AA 
009700  A A 

19 

009800AA 
009900&A 
0 IOOOOA  A 

20 

010100AA 
0 10200A  A 
0 10300A A 

21 

0 10400 A A 
010500AA 
0 10600 A A 
Q1Q70GAA 
010800A A 
010900A& 

011000AA 
Oil iOOAA 
Oil  2004  A 

2? 

0113004  A 
011400AA 

011500AA 

23 

Oil 600A A 

. A 

J -■■  ' . -T 
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ononnnon  nnon<inoononn  o>i 


MEMBER  N 
C $*$$$*£ 
C* 

c* 
c* 
c* 
c* 
c * 
c* 
c* 
c * 


AM  E CRCCCT 

* 

a.  2. 3?  P MS  CCNSTAMS  CCMFrCL  iC Rf_C GT ) 
ITEMS  UPC  AT  ABLE  BY  TM  SPEC 


WH 

cc 


c **** *** 

CRC_CCT 

f'  rjc 

'replace 

REPLACE 

C 

0 INC  LUD 
CLOSE  C 
PRr_CPT 
C ' 

REPLACE 


EN  UPDATING  THIS  CCMPCCl  ♦ UPDATE  BC-TH  THE  VALUES  AND  THEIR 
RRE SPENDING  I C * S - 

**$*£***#********$**=!>$:&**$*&**$$**>?*$**£******$*$****$***$*  $$  fc* 

.DUMMY:  EXTERNAL  CCMPOCL  ,* 

REPLACES  ECP  DUMMY  INITIAL  VALUES 
DUM.SCAL  eV'C.O"; 

CUM.  INT  EY'-’C"; 

E CSSCOTR 
RC  COT  DUMMY  ; 

: CCMFtCL  RIGID; 

CRCV.FIP.ST.SC  ALAP  BY  "C  F SS_TF  NS.R  AT  E_PYLC„SEL_CRS$  IIP1; 


DECLARE 

CRSS_TKNS_RATE_PYLO_  SEL.CRS  A RR  AY  I 65 


SCALAR  INI T I AL  C CSSS  COT.93760Q, 
CSSSICOT.93761 I, 
CSSS.COT  937612, 
CSSS_C0T_937613, 

C SS  S_C  OT.93761 4, 
CSSS_COT_9376l  5 5 ; 

IPJSjR AS, STM/STM  5 

ITEM-PYLD  MAX  TRANS  RATE  CCARSE  

CESC-SELECTED  PAYLOAD  MAXIMUM  RESULTANT  TRANSLATION 
RATE  - COARSE 

F S SR~SEL_FL_  I F AN $_R  ATE. CC ARSE 

V93R7600C 

V93R7611C 

V93R76I2C 

V93R7613C 

V93R7614C 

V93R7615C 


DECLARE 

CDS  S.RDT.R  ATE. PYLD.  SEL.CRS 


APR  AY (6  5 SCALAR  INITIAL (CSS S_C  0 T 937601  , 

CSSS_C0T_9 37621 , 
CSSS_C0T_937622, 

CSS S_C0T_9 37623 , 
CSSS.COT. 93762 A , 
CSSS  COT  937625  I ; 

CPUS, RAS, STM/STM) 

ITEM-FYLO  MAX  ROT  RATE  COARSE 

CESC-SELECTED  PAYLCAC  MAXIMUM  RESULTANT  ROTATION 
RATE  - COARSE 

FS SR- SEL_PL_ROT_RATE.ee  ARSE 

V93R760IC 

V93R762IC 

V93R7622C 


^OOOIOOAB 
*0  00200  A3 
*0 00 300 A B 
*00Q400AB 
*000500AB 
♦000600AB 
*000700  A3 
*00080048 
♦000900AB 
*001000 A 8 
*0011 00 A B 
*001200AB 
001300AB 
001400AB 
00I500AB 
00I600AB 
00I700AC 
001800 AC 
01I600AB 
011700AB 
01I800AB 
011900A8 
012000A8 
012 lOOAB 
012200AB 
0 L2300AB 
012400AB 
012  500 AB 
0I2600AB 
0 12 700 A B 
0I2800AB 
012900AB 
0 13000A  B 
013100A8 
0 13200 A3 
0 I3300AB 
013400AB 
013500AB 
013600AB 
013700AB 
013800A8 
013900AB 
0 14000 AB 
014100AB 
0 14200AB 
Q14300AB 
014400 A B 
014500 AB 
014600AB 
0I4700A3 
0 14800AB 
0 14900AB 
01500048 
015 100AB 
015200A8 
015300AB 
015400AB 
0 15500AB 
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MEMBER  NAME  CRCCCT 
C 

c 

c 

r 


CRSS  TP. NS  RATE 


EECL ARE 
,P¥LD_  SEL_ VRN 


ARRAY? 6)  SCALAR 


C 

r 

c 

r 

c 

c 

C 

c 

c 

r 


(PJS, STM/STM) 

ITEM-SEL  PL  TRANS  RATE 
DESC-SELECTED  P4YLCAC 
RATE  - VERNIER 
F S SR - S E L_  P L_  TR  A N S_R A T £ VERN  IER 


V93R7623C 
V93R7 624C 
V93R7625C 


INITIAUCSSS  C0T_93 760  5 * 
CSS  S_CQT_93  763 1 5 
CSSS  COT_937632 , 
C.SSSICOT  93763 3 ? 
C$SS_CGTl937634, 
CSS  S_CDT  93  763  5 i 


VERNIER 

N AX  I MUM  RESULTANT  TRANSLATION 


CRSS_RO  T_R  f-TF 


DECLARE 
3YLD_  SFL_VRN 


V93R7605C 
V93R7631C 
V93R7632C 
V93R7633C 
V93R7634C 
V9  3R7  63  5C 


ARRAY  (6)  SCALAR  INITIAL! CSS  S_C0T_9 37606  » 

CSS  S_C0T_93764I » 
C SS  S_C0T_937642 , 
CSS S_CGT„9 37643 , 
CSSS_C0T_937644 » 
CSS  SCOT  937645 i 


C 

c 

C 

c 

r 

c 

c 

c 

c 

c 

c 


< R JS,  STM/STMI 

ITEM-SEL  PL  RCT  RATE  VERNIER 
CE SC-SELECTED  PAYLCAD  MAXIMUM 
R AT  E-VERNIER 

FSSR-SEL_PL_RCT  RATEVERNIER 


RESULTANT  RCT  AT  ION 


V93R7606C 
V93R764LC 
V93R7  542C 
V93R7643C 
V93R7644C 
V93R7645C 


DECLARE 

CRS  S_TRNS_R ATE_PL_  SEL_VRN_CC  M 


ARRAY(6  ) 


C 

C 

C 

c 


SCALAR 

INI II 4LC  CSSS_C0T_96674 1 ? 

CSS  S_C0T_966  742 » 
CSSS„C0T_966743, 
C$SS_€GT_9&6744 , 

CSSS  COT  966745, 

CSS$_CO  T_9 66746) ? 

LRJS » STM/STM  I 

ITEM-SEL  PL  TRANS  RATE  VERN  CCM 

OE SC-SELECTED  PAYLCAC  MAXIMUM  COMPONENT  TRANSLATION 
RATE  - VERNIER 

F S SR -SEL_PL_TR  AN S_RATE_V ERN_.COM 

V96R6  741C 
V96R6742C 
V96R6743C 


015600AB 
01 57 00 4 B 
0 15 8 00 A B 
01590043 
016000AB 
0 161QQAB 
0 16200AB 
■016300AB 
01640043 
01650046 
01660048 
0 167004B 
01680043 
G16900A8 
0I7000A8 
0171 OOAB 
017200AB 
01730043 
017400AB 
01750048 
017600AB 
017700A8 
0L7800A8 
017900A8 
0 IB 000 4 3 
018 1 004  B 
01820043 
0183004B 
018400AB 
018500AB 
0 18600AB 
0I8700AB 
01 88 OOAB 
01890043 
0 19000AB 
019100AB 
0L9200AB 
01930Q4B 
01940048 
0195004B 
QL960QA8 
019700AB 
01980048 
01990048 
02000048 
020 100AB 
02020048 
020300A3 
Q20400AB 
02050043 
020600A8 
020700AB 
Q208QGAB 
020900AB 
021000AB 
02 11 OOAB 
02120048 
02130048 
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MEMBER  NAME  CRCCCT 

r 


r 

V96R6744C 

021400AB 

c 

V96R6745C 

021500AB 

r- 

V96R6746C 

021600AB 

r 

0 2 i 700 A 3 

DECLARE 

021800AB 

r 

RS.S  RET  RATE  PL  SEL  VRN  CCM  ARR  AY  ( 6 ) SCALAR 

0219004B 

INITIAL (CSSS  CCT_966760, 

022000AB 

CSSS_C0T_96676I , 

022 100A8 

CSSS  €uT_9&6762» 

022200AB 

CSSS_C0T_966763, 

022300AB 

CSSS  CCT_966764, 

0 22 400 A B 

CSSS_CCT_966765); 

022500AB 

o 

( RJS , STM/STM ) 

022600 AB 

c 

I T EM- SEL  PL  RCT  RATE  VERN  CCM 

022700AB 

r 

CESC-SELECTED  PAYLC4C  MAXIMUM  COMPONENT  ROTATION 

022800AB 

c 

FATE  - VERNIER 

022900AB 

r* 

FSSR-SEL_PL_RCT_RATE_VERN_CCM 

023000AB 

c 

V96R6  760C 

023100AB 

c 

V9  6R676  1C 

023200AB 

r 

\ . 

V96R6  76  2C 

G2330QA8 

c 

V96R6763C 

023400AB 

r 

V96R6  764C 

023 500 A 3 

r 

V96R6765C 

0236GGAB 

r 

023700A8 

DECLARE 

023800AB 

r 

RSS  TONS  PATE  PL  SEL  CRS  CCM  ARRAYC6)  SCALAR 

023900AB 

INITIAL?  CSSS_C0T_937650 , 

024000AB 

CSSS  CO T_9 3 765 1 , 

024100AB 

CSS S_CQT_93 7652 , 

024200AB 

CSSS_COT_93?653, 

024300 A B 

CSSS  COT  937654. 

024400 AB 

CSS S_COT_ 937655) ; 

024500AB 

r 

(RJS, STM/STM) 

024600A8 

c 

ITEM— SEL  PL  TPANS  RATE  CCARSE  CCM 

024700AB 

r 

CE SC- PEL E CTt D PAYLCAC  Raxtmum  rrmonwc^r  tramriation 

024800AB 

c 

RATE  - CCARSF  ' ” 

024900 AB 

r 

w 

FSSR-SEL  PL  TRANS  RATE  CCARSE  CCM 

025000AB 

r 

V93R7650C 

025100AB 

c 

V93R765  1C 

025200AB 

r 

V93R7  652C 

025300AB 

c 

V93R7653C 

025400AB 

r 

V93R7654C 

025500AB 

c 

V93R7655C 

025600AB 

r 

025700 A B 

DECLARE 

025800AB 

RSS_R0T_:R4TE_PL  SEL  CRS  CCM  ARFAYI6)  SCALAR 

Q25900A8 

INITIALIC  SSS_CCT_966860 , 

026000AB 

CSSS_CCT_966861 , 

026100A3 

C SSS_C0T_96686? , 

026200 AB 

CiSS_COT  S66363, 

0 26  3 00  A B 

rSSS  C0T_966864, 

026400AB 

CSSS_COT_966865 1 ; 

026500AB 

r 

{ RJS, STM/STM  5 

026600AB 

c 

ITEM-SEL  PL  ROT  RATE  CCARSE  CCM 

026700AB 

c 

CESC-SELECTED  PAYLOAD  MAXIMUM  COMPONENT  ROTATION 

026800A8 

c 

RATE  - COARSE 

0 26 9 00 A B 

c 

FSSR-SEL  PL_ROT  RATE_CCARSE  CCF 

027000A8 

c 

V96R6  860C 

02710043 

C 

v-H 


*q 

£3 


H > 
O - 

^ ro 
H - 
Q\  LO 

— 3 l 
VO  IjJ 


nnnno'in'ioflnO'ini  wofimnnofinn  000000  3E 


EMBER 


CRSS. 


NAME  CRCCGT 


DECLARE 

I_T EM P_L I M ARRAY! 24)  SCALAR  INITIAL 


{ F I T , S 1 M/STM  J 
IT  EM- HI  TEMP  LIMIT 
DESC-HIGH  TEMPERATURE  LIMIT 
FSSR-PORT_HIGH  LIMIT  LED 
POPT_HIGH_LIMIT  A E E 
STRBC_hIGh_L  IMT  LED 
STRBD_H  I GH_L  I M I T_ ABE 


C C S S S_CL  T_966  790 » 
CSSS_CCT_966791  , 
C SSS_CCT_966792 , 
CS  S S_CGT_966  793  » 
CSSS_C0T_966794, 
CSS  S_CDT_  966795 , 
CSS  S_COT  9667 96  , 
CSSS_COTl966800, 
CSSS_CCT_9668CI , 
C SSS_CCT_966802  , 
CSSS  COT  966803, 
CSSS_C0T_9668G4, 
CSS  S_CCT_966824 , 
CSS S_COT_ 966825, 
CSS  S_C0T_966  826  » 
CSSS_CGT_966827» 
CSSS_CCT_966828, 
CSS  S_CCT_966  829 » 
CSSS_C0T_566830, 
CSSS_C0T_966834» 
CSSS_COT_5  66  8 35 , 
rSSS_CGT_966836, 
CSSS_C0T_9&6837, 
C SSS_CGT_966838 ; 


V96R686IC  02720043 
V96R6862C  027300AB 
V96R6863C  02740043 
V96R6864C  027500AB 
V96R6865C  027600AB 
02770043 
027800AB 
02790046 
0280004B 
02810043 
0282004B 
028  300 A B 
0284Q0AB 
028500AB 
028600AB 
0 28700AB 
0288004B 
028900AB 
029000AB 
029100AB 
0292004B 
029300 43 
02940048 
02950043 
0296004B 
029700A  B 
029800AB 
029900AB 
030000A8 
030100AB 
03020048 
030300AB 
0 30400 A B 
030500AB 
030600A8 
030  7004 B 
0308004 B 
03090043 
V96T6790C  031000AB 
V96T6791C  03I10OAB 
V96T6792C  031200AB 
V96T6793C  031300AB 
V96T6794C  031400AB 
V96T6795C  031500A8 
V96T6796C  031600AB 
V96T6800C  031700A8 
V96T6801C  031 8004 B 
V96T6802C  031900AB 
V9&T6803C  0320004B 
V96T6804C  032100AB 
V96T6824C  032200AB 
V96T6825C  032300AB 
V96T6826C  032400A8 
V96T6827C  032500AB 
V96T6828C  032600AB 
V96T6829C  032700A8 
V96T6830C  032800AB 
V96T6834C  032900AB 
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i ioonnnooonnno.iononn.  innrinonno  oonnoj 


member  name 


CRCCOT 


DECLARE 

CRS  S_LO_T  EMP  LIM  AR P AY  { 24  J SCALAR  INI T I AL (CSSS.CC T 966808, 

CS$S_C0T_9668C9, 
C SSS_CC  T_966  8 10  < 
C$SS_C0T_96681l  , 
CSSS_CCT  966812? 
CSS S_CQT_9668 1 3 » 
CSS  $_COT_9668 14  ? 
CSS S_CCT_ 966817 » 
CSSS_C0T_966  818? 
C SSS_CDT_9  66  819  ? 
CSSS_CCT_966820  ? 
CSSS_C0T_66682i » 
CSSS_C0T_96684l , 
CSS S_C0T_ 966842? 
CSSS_C0T_966843  ? 
CS$S_C0T_966844, 
CSSS_CGT_966845  ? 
CSS  S_CCT_966  846  ? 
CSSS  CCT  966847, 
CSSS_C0T_966850 ? 
CSSS_C0T_966851 * 
CSS  S_C0T_S668  52  » 
CSS  S_C0T_966853  « 
CSS  S_C0T_9668  54 ) 

(RIT,S1M/S7M1 
ITEM-LO  te^p  LIMIT 
DESC-LCfc  TEMPERATURE  LIMITS 
FSSR-PORT_LOW_L IMIT_LED 
PORT_lQW_LIMIT  ARE 
S T R B D_L  OVs_  LIFE  j _ LE  D 
STRBO_LCW_LIMIT_ABE 


vrJ 


V96T6835C 
V96T6836C 
V96T683  7C 
V96T6838C 


V96T6808C 
V96T6809C 
V96T6310C 
V9&T681  IC 
V96T6812C 
V96T6813C 
V96T6814C 
V96T6817C 
V96T6818C 
V96T6819C 
V96T6820C 
V 9616  82 1C 
V96T6  841C 
V96T6842C 
V96T6843C 
Y96T6844C 
V96T6845C 
V96T6  846C 
V96T6847C 
V96T6850C 
V96T6  85 1C 


033000A  B 
03310G43 
033200AB 
033300AB 
0 33 400 A B 
G33500AB 
03360043 
0 337  00 A B 
033800AB 
G33900AB 
0 34000 A B 
034100AB 
034200AB 
034300A  B 
034400AB 
034500  A B 
034600AB 
034700AB 
034800AB 
0349004B 
035000AB 
035100AB 
035200 AB 
035300AB 
0 35400 A B 
0355G0AB 
035600AB 
035700AB 
Q35800AB 
035900 AB 
036000AB 
0 36100AB 
0 362 00 A B 
036300AB 
036400 A3 
036500AB 
036600AB 
036700AB 
036800AB 
036900AB 
037000AB 
037100AB 
037200AB 
037300AB 
037400AB 
037500 AB 
037600AB 
037700 A8 
037300a B 
037900AB 
038000AB 
038100AB 
038200AB 
038300 A B 
038400AB 
038500AB 
038600AB 
038700AB 


A.  2. 37-5 
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MEMBER 

r ' 


NAME  CRCCCT 


C 

c 


DECLARE 

CRS  S_TACH_  T IME  SCALAR  I Ni  T t AU  CSSS_CGT_9  649 13 ) 

{ RYE/STM ) 
itfm-tach  TIME 
F S SR-  T ACH_T  I ME  CONSTANT 
DE  SC 


Y96T&852C 

Y96T6353C 

V96T6354C 


C 

C 

r 

c 


c 

c 

c 

c 


CRS  S_T  ACH_C-  AIN 


DECLARE 

SCALAR  INITIAL ( CS  SS_C0T_9649 12 ) 
{RYE/ST M) 

IT  EM— TACH  GAIN 
FSSR-TACH  GAIN 
DE  SC 


V96W4913C 


DECLARE 

"RSS_INC_TFRESH  SCALAR 
{ RVM/STM 5 
ITEM-INC  THRESH 
FSSR-  INC  THRESH 
CESC-PATt  INCREMENT 

DECLARE 


V96U49I2C 


IN  IT  IAL  SCSS SCOT96 489  11 


THRESHCLO  FOP  CONSISTENCY 


CHECK 

V96U4891I 


038800AB 
038900AB 
039000AB 
039100  AC 
039110AC 
039111  AC 
039120AC 
039 1 2 1 AC 
039130AC 
039 1 31  AC 
039140AC 
039 141 AC 
0391 50 AC 
039151AC 
039 l 60 AC 
039 1 6 i AC 
039170AC 
039171AC 
039172AC 
039173AC 
039174AC 
039 1 75 AC 
039176AC 
0 39177  AC 
0391 78AC 


CRSS  RATE 

THRESH  SCALAR  INI  T I AU  CS  S S COT  964892); 

039 1 79 AC 

C 

IPVM/STM5 

039180AC 

‘iv' 

r 

ITEM-RATE  THRESH 

039181AC 

c 

FSSR-RATF  THRESH 

039182AC 

\i 

r 

DESC-RATE  THRESHOLD  FOR  CONSISTENCY  CHECK 

039183AC 

C 

DECLARE 

V96U4892C  039184AC 
039185AC 

CRSS  STALL 

SCALAR  IMTIAUCSSS  COT  564853); 

039186AC 

C 

I R VM/STM) 

039187AC 

r 

ITEM-STALL 

039188AC 

c 

FSSR- STALL 

039I89AC 

r 

DESC-STALL  TIME  INTERVAL 

039190AC 

CRS  S_ 
CSS 

css 


JNT_DI SP 
S CO 
S CO 


DECLARE 
_UNL  ARRAY  (6  5 


V9&U4893C 


C 

r 

c 

c 


C r:  5 S_  JN  T 


C 

c 

c 

c 

c 


. SCALAR  INITIAL! CSSS„COT  964894, 

T_964895,CSSS_C0T_964396,CSSS_CCT_564397,  C SS3_CGT_964898, 

T_ 964899); 

(RVM/SfM) 

ITEM-JNT  01  SP  UM 
F SSR— JNT  D I $P_LNL 

DESC-JCiKT  DISPLACEMENT  - UNLOADED 

V96U4894C- 

V96U4899C 

C L AR E 

C I SP_CC  ARSE  ARR  AY  ( 6 5 SCALAR  I NI  T I AU  CSS  S_C0T_964900  , 

CSSS  COT  96  490  L , C S S S COT  96 4SC 2 . CSS S_CGT  964903? 

CSS S_CCT_564904  »C S S S~CCT_5649C5  j ; 

(RVM/STM) 

ITEM-JNT  DISP  COARSE 
FSSR-JNT  DISP  LC AC— C 

DESC-JCINT  DISPLACEMENT  - LOADEO  COARSE 

V96U4900C— 

V96U4905C 


0 39 1 91 AC 
039192AC 
039 193 AC 
039 194 AC 
039195AC 
039196AC 
0 39 197  AC 
039198AC 
039199AC 
039200 AC 
039201AC 
039202AC 
039203AC 
039204AC 
039205AC 
039206AC 
039207AC 
039208AC 
0392G9AC 
039210AC 
0392 1 l AC 


A. 2. 37-6 
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Vi 


MEMBER  NAME  CRCCQT 

DECLARE 

CR  S S_  JN  T_  G T S P_  V E PN  ARRAY'S)  SCALAR  INITIAL (CSSS  COT  964906, 
C5$S_CC7_9649Q?,CSSS_CCT  9649C8 , C SS S_C CT_9l4909 , 

CSSS.COT  664  910, CSS S_CCT_9 649  II ) ; 

C IRV^/STM) 

C ITE-v-JM  D I SR  VERN 

C FSSR-JNT  OISP_lCAD_V 

C DESC-JCIT5T  DISPLACEMENT  - LOADED  VERNIER 

C • V96U4906C— 

C V96U49 11C 

DECLARE 

CRSS_rILTl_GAIN  SCALAR  INITIAL! CSSS_C CT  964881); 

C (RVM/STM) 

C ITEM-F  ILT 1 GAIN 

C FSSR-FILT l_GA I N 

C DESC-GAIN  FOR  COMMANDED  MOTOR  SPEED  FILTER 

C V96U4881C 

DECLARE 

CRSS_FILTI_n>'E  SCALAR  INITIAL  ( CSSS_C0T_96483  2)  ? 

C (RVM/STM) 

C ITEM-F  ILT l TIME  CCN 

C FSSR— F ILT1TIME  CC  N ST  ANT 

C DESC-TIME  rCNSTlSNT  FOR  COMMANDED  MOTOR  SPEED  FILTER 

C V96W4882C 

CECL  ARE 


FILT2_GAIN  SCALAR  I M I I AL i CSS S_CCT_964383  ) ; 
( RVM/STM > 

ITEM-F  ILT?  GAIN 
FSSR-F  ILT2_GA  IN 

DESC-GAIN  FOR  CCNTRCL  ERROR  FILTER 


C 

c 

C V96U4883C 

DECLARE 

CR  S S_F I LT  2_  T I ME  SCALAR  INITIAL  < CSS  S_COT  964834); 

C IRA/M/STM) 

C ITEM—  FILT2  TIME  CCN 

C FSSR-F  ILT2  T l ME_CO KSTAN T 

C DESC-TIME  CONSTANT  FOR  CONTROL  ERROR  FILTER 

C V96W48S4C 

DECLARE 

CRSS.FILT3  GAIN  SCALAR  INIT IAL!CSSS_C0T_964885) J 
C !R VM/STM ) 

C ITEM-FIL73  GAIN 

C FSSR-F  ILT3  GAIN 

C DESC-GAIN  FOR  RATE  INCREMENT  FILTER 

C V96U4885C 

DECLARE 

CRSS_FILT3_TIME  SCALAR  INITIAL (CSS  S_C0T_964886 ) j 
C (RVM/STM) 

C ITEM-FILT3  TIME  CON 

C FSSR-F  ILT3  TIME  CONSTANT 

C DESC-TIME  rON STINT  FOR  RATE  INCREMENT  FILTER 

C V96W4886C 

DECLARE 

CRSS_ERR_ THRESH  SCALAR  IN  I 7 l AL (CSS S_CGT_964890i ; 

C (RVM/STM) 

C ITEM— EFR  THRESH 

C FSSR- ERR  THRESH 

C QESC-CCNlRQL  ERROR  THRESHOLD  FOR  CONSISTENCY  CHECK 


039212  AC 

039 2 13 AC 

039214AC 

039215AC 

039216AC 

039217AC 

039218AC 

0392 19 AC 

039220AC 

r>5Q?2 » 

039222AC 

0392  23 AC 

0 39224AC 

039225AC 

039226AC 

039227AC 

039228AC 

Q39229AC 

039230 AC 

039231AC 

039232AC 

0 39233AC 

039234AC 

0 39235AC 

039236AC 

039237AC 

039238AC 

0 39  2 39  AC 

039240AC 

03924LAC 

039 242 AC 

039243AC 

0 39244AC 

039245AC 

039246AC 

039247AC 

D 39248 AC 

039249AC 

039250AC 

039251AC 

0392 52 AC 

0 39253AC 

039254AC 

039255AC 

039256AC 

0392  57  AC 

039258AC 

039259&C 

039260AC 

039  261AC 

039262AC 

039263AC 

039264AC 

039 26 5 AC 

039266AC 

0392674C 

039268AC 

039269AC 


O 2 

a '&s 
^ % 

^ Q 

& >3 

° 2 

n) 

O -j 
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10/16/79 


ooonoonnoonnrionno  nn  onnnnmn  no  noooooon  o no  nno'ino  oos 


EMBER  NAME  CRCCCT 

REPLACE  CRCV_NLM_SC ALAR  BY  "126"; 


V96U489QC 


REPLACE  CRCV_FIRST_ INTEGER 


BY  ” CPS  S_  T N_  toP R_R ANG E S { i)«; 


DECLARE 

CRSS_tm_WRR_RANGE  ARRAY  12)  INTEGER 

c uyg/j 


REPLACE  CRCV_NUM_ INTEGER  BY  "2"; 


INITIAL?  CSSS_COT 
CSSS.COT 


_964997 « 
_S6499 8 I J 


REPLACE  CRCV_FIRST_C  ISCRETE  BY  "NULL” I 
REPLACE  CRCV_NUM_DI SCRETE  BY  "0"; 


REPLACE  CRCV_FIPST_£fiL_ SCALAR  BY  "NULL"; 
REPLACE  CRCV_NUM_CEL_SC ALAR  BY  "0"; 


03927DAC 
039300AC 
039400AC 
039500AB 
039600AB 
039700AB 
039800AB 
039900AB 
040000AB 
040100AB 
040200  A3 
040300AB 
0 40 400 A B 
040500AB 
040600A  B 
040700AB 
040800AB 
040900 A8 
04100048 
041 100 A3 
041200AB 
041300AB 
041400AB 
04I500A3 
041600AB 
04170043 
04180048 
041900AB 
042000AB 
042 100A8 
042200  AB 
042300AB 
042 400 A B 
042500AB 
04260043 
042700AB 
042800AB 
042900AB 
0430004B 
043 iOGAB 
043200AB 
043300A  8 
043400AB 
043500AB 
043600AB 
043700AB 
043800AB 
04390048 
044000AB 
04410043 
044200AB 
04430048 
044400AB 
044500AB 
044600AB 
044700AB 
044800AB 
044900 AB 


A. 2,37-8 

10/16/79 


nos 


EMBER  NAME  CRCCOT 

_ REPLACE  CRf V_FIR ST_SCALAR_ID  BY  "C PS  S_T P NS_R  ATE_PYLD_SEL_C R S_  ID $f  15 !! ; 

DECLARE 

CRSS_TRNS_R4TE  PYLO  SEL  CRS  10  ARRAY<6)  INTEGER  DOUBLE  IN  IT  1 AL ( 93 7600, 

937611, 

937612, 

Q37A1 

937614; 

937615) 

DECLARE 

CRS S_RO  T_R ATE_PYLD_SEL  CRS_  ID  A RR AY { 6 ) INTEGER  DOUBLE  INIT  I AL (937601 , 

937621, 

937622, 

937623, 

937624, 

937625); 

DECLARE 

CRSS_TRNS_RATE_PYLD_  SEL  VRN  ID  APRAYI6)  INTEGER  DOUBLE  INITl AL 1 937605, 

937631, 
937  63  2, 
937633, 
937634, 
937635) 

DECLARE 

CRS  S_ROT_R  ATE_PYLD  SEL_VRN_ID  ARRAY16)  INTEGER  DOUBLE  INI T I AL (937606, 

937641, 

937642, 

937643, 

937644, 

937645); 

DECLARE 

CRSS_TRNS_R4TE_PL_SFL_VEN_CCP  IC  ARRAVI6)  INTEGER  DOUBLE 

INITIALI966741, 

966742, 

966743, 

966744, 

966745, 

966746); 

C EC  L ARE 

CRSS_ROT_RUE  PL  SEL_VRN  CCY_ID  ARRAY  (6 1 INTEGER  DOUBLE 

INITl ALJ966760, 

966761 , 

966762 , 

966763 , 
966764, 
966765); 

CECIARE 

CRSS_TRNS_RATE_PL_SEl_CRS_CCM  IC  APR  AVI  6 ) INTEGER  DOUBLE 

INITIAL (937650, 


045000 AB 
045100AB 
0 45 2 00  A B 
0 45300AB 
045400A3 
045500AB 
045600 AB 
045700AB 
045800AB 
n^qnOAB 
046000  A3 
;046 100AB 
046200 A3 
046300 AB 
046400AB 
046500AB 
046600AB 
0 46  7 00  A 3 
046800AB 
046900 AB 
047000AB 
047100AB 
047200AB 
047300  AB 
047400AB 
047500AB 
047600  A B 
; 047700AB 
047800A3 


MEMBER  NAME  CRCCCT 


r 


<537651, 

050800AB 

937652, 

050900A8 

937653, 

051000AB 

937654, 

051100AB 

DECLARE 

937655) ; 

051200AB 

051300AB 

051400AB 

CRSS_R0T_P ATE_PL_SEL_CRS_CCM_ 

ID  A R R A ¥ ! 6 ) INTEGER  DOUBLE 

051500A8 

I N I T I AL ( 966860 , 

051600AB 

966861, 

051700AB 

966862 , 

051 800 AB 

966863, 

051900AB 

966864, 

052000 AB 

DFCl ARE 

966865); 

052100AB 

052200AB 

052300A8 

CRSS_HI_TEMP_LIM_ID  4RRAYJ24) 

INTEGER 

DCUELE  INITIAL! 966790 » 

052400AB 

566791 , 

052500AB 

566792, 

052600AB 

566793, 

052700AB 

966794, 

052800AB 

566795, 

052900 AB 

966796, 

053000AB 

966800, 

053100AB 

966801, 

053200A8 

966802, 

053300AB 

966803, 

053400AB 

966804, 

053500AB 

966824, 

053600A8 

966825, 

0537004B 

966826, 

053800AB 

966827, 

053900A  B 

966828, 

054000AB 

966329, 

054100AB 

966830, 

054200AB 

966834, 

054300A  B 

966835, 

054400AB 

966836, 

054500AB 

966837, 

054600AB 

DECLARE 

966838)  ; 

054700AB 

054800AB 

054900AB 

CRSS_L0_TEMP_L IM_ID  ARR AY ( 24) 

INTEGER 

DOUBLE  INITIAL! 966808 , 

055000A  B 

966809, 

0551 OOAB 

966810, 

055200AB 

966811 , 

0 55300AB 

966812, 

055400AB 

966813, 

055500 AB 

966814, 

055600AB 

966817, 

05570043 

966818, 

055800AB 

966819, 

05590043 

966820, 

056000AB 

966821  , 

0561 OOAB 

966841, 

0562 OOAB 

966842, 

056 3 OOAB 

966843, 

056400AB 

966844, 

056500AB 

a 


y 


A. 2. 37-10 
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member  name  crccct 

966845, 

966646 , 

966647, 

566850, 

966851, 

966852, 

966S53, 

966354! ; 

DECLARE  • 

CRSS  TACH  TIME  ID  INTEGER  DC  L RLE  I M T l AL ( 96491 3 1 : 

C - - 

DECLARE 

CR  SS_T  ACH_G  A I N_  I C INTEGER  DOUBLE  INITIAL! 564912 ) * 

r 

DECLARE 

CRSS  IN C_ THRESH. ID  INTEGER  CCU3LE  INITIAL f 96489  1 ) ; 

C 

DECLARE 

CRSS.RATF  THRESH  ID  INTEGER  DOUBLE  !MT  I AL  (9648921 5 
C 

DECLARE 

CRSS_STALL_ ID  INTEGER  DOUBLE  IN  IT  I all  564893 5 ; 

C 

DECLARE 

CRSS_  JNT_DI  SP_UNL_  ID  SR  R AY  {6  1 INTEGER  DOUBLE  IN  I T I A L { 964894,  964  895  , 

46  4856, 564  85  7 ,464  fC  8 ,964899) ; 

C 

DECLARE 

CRS  S_ JN T_0 1 S P_CO ARSE_ ID  ARRAY (6  ) INTEGER  DOUBLE  INI T IAL (964900, 96490 1, 
564902, 964503, 464S04,5649C5); 

C 

DECLARE 

CR  S S_JNT_DI SP_VERN_ 1 0 ARRAY ( 6 1 INTEGER  DOUBLE  INIT I AL 1 964906 ,9649  07 , 
964908,564505,564510,964911); 

C 

D EC  L S R E 

CR  S S_FI LT l_GAI N_ ID  INTEGER  DOUBLE  IN  1 1 1 AL (56488  ii | 

r 

DECLARE 

CRSS_FI LT l TIME  ID  INTEGER  DOUBLE  IN  IT  I ALI964882) ; 

C 

DECLARE 

CRSS  FILT2  GAIN  ID  INTEGER  DCU3LE  IN  I T I AL {96488 3 ) ; 

C 

DECLARE 

CRS  S_F I LT 2_T IM£_ ID  INTEGER  DOUBLE  INI  II AL { 964884) ; 

C 

DECLARE 

CRSS.FILT3  G A I N_ I D INTEGER  DOUBLE  IN  IT  I AL (964885 ) ; 

r 

DECLARE 

CRSS_FILT3_T IME_ ID  INTEGER  0CU3LE  INI T I AL I 964886) ; 

C 

DECLARE  ~ 

CRS  S_ERR_THRESH_ ID  INTEGER  DOUBLE  IN  I T I AL 1 56 4890 ) ; 

C 

r 

“REPLACE  CRCV_FIR  SR  INTEGER_IC  3Y  "CRSS_TM_WRP_RANGE_ID$(1  )••; 


056600AB 
056700AB 
056800AB 
056900AB 
G57000AB 
057100AB 
057200AB 
057300AB 
057400AC 
057500AC 
057600AB 
057700AC 
057800AC 
057900AB 
058000AC 
058001 AC 
058002AC 
058003AC 
058004AC 
058005AC 
058006 AC 
058007AC 
0 58008 AC 
058009AC 
058010AC 
0580 1 1 AC 
0580 12 AC 
058013AC 
058014AC 
058015 AC 
058016AC 
058017AC 
0580 1 SAC 
058019 AC 
058020AC 
058021 AC 
058022AC 
058023AC 
058024AC 
058025AC 
058026 AC 
058027AC 
0 58028AC 
058029AC 
058030AC 
058031AC 
058032AC 
058033 AC 
058034AC 
058035 AC 
058036AC 
058037AC 
058038AC 
058039AC 
058040AC 
058041AC 
058100A3 
0582004B 


A.  2. 37-11 
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li I'lPROD UCIBIT RT Y OF  THI 
ORIGINAL  PAGE  IS  POOR 


no  oonrinooo  oonooonn  on  j: 


EMBER  NAME  CRCCCT 

0583004B 
0 58400A  B 

DECLARE  05S500AB 

CRS  S_TM_WPR_R4:MGE  IC  ARF4YI2)  INTEGER  C0U81E  IN  1 1 1 4L  l 96  4997 , 058600AB 

964998);  0 58  7 00 A B 

058800AB 
058909AB 
059000AB 
0 59 100  4 B 
05920048 
05930043 
0 59 40 04 B 
05950043 

RFPL4CG  CP.CV.F  IP  ST_ C l SCRE TE_  1C  BY  11  MIL  L 11 ; 059600AB 

059700AB 
059800AB 
059900AB 
060000A  B 
060100AB 
060200AB 
060300 AB 
0 60 4 00 A B 

REPLACE  CRCV_FIRST_CSL_SCAl AR_IC  BY  "NULL”?  060500A8 

06060043 
060700AB 

. CL;  'if-  CR;,_CuT;  062200 4C 

Mi 
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BOOK:  OFT  SM  Detailed  Design  Specification 

SYSTEMS  MANAGEMENT  DDS/CPDS  CROSS  REFERENCE 


DDS 


CPDS/FSSR  PART  B 


1 

2 

3 

3.1 

3.1.1 

3.1.2 

3.1.3 
3.1. ^ 

3.2 

3.2.1 

3. 2. 1.1 

3.2.1. 3 

3. 2. 1.3.1 

3.2. 1.3. 2 

3. 2. 1.4 

3.2. 1.5 

3. 2. 1.6 

3. 2. 1.7 

3. 2. 1.8 

3. 2. 1.9 

3.2.1.10 
3.2.1.11 
3.2.1.12 

3.2.1.13 

3.2.1.14 

3.2.1.15 

3.2.1.16 

3.2.1.17 

3.2.1.18 
3. 2.1; 19 
3.2.1.20 
3.2.1.21 
3.2.1.22 
3.2.1.23 
3.3 

3.3.1 

3. 3.1.1 

3. 3. 1.2 

3. 3.1. 3 
3.3.2 

3. 3. 2.1 

3. 3. 2. 2 

3.3.3 
3.3.1 

3. 3. 3. 3 


General 
General 
General 
General 
General 
General 
General 
General 
3.0,  6 

3.0,  3.1,  6 
General 

4.1 

4.1 

4.1 

4. 1.1. 2,  4.2 

4.2.1 

4.2,  4.2.2,  4.2.3,  4.2.4 
4.2.5 

4.2.5 

6.0 

4.1,  4.1.1,  4.1.2,  4.1.5 

4. 1.2. 4,  6 

6.1 
6.2 
6.7 
6.12 

6.15 

6.16 

6.9 

6.10 

5.1.5,  6.11 

6.14 

4.1.5,  5.1.4,  6.3,  6.6 
CR2267,  CR2141 

5.1 

5.1.1 

4.4,  5-1.1 

4.4,  5.1.1 

5.1.1 

4.3,  5.1.2 

4.3,  5.1.2 

4.1.5,  4.3,  5.1.2 

4.5,  5.1.3 

4.5,  5.1.3 

4.5,  5.1.3 
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SYSTEMS  MANAGEMENT  DDS/CPDS  CROSS  REFERENCE 
(COIT'D) 

DDS  . CPDS/FSSR  PART  B 


3.  3.  3.  4 
3. 3.3.5 

3.3.4 

3.3.5 

3.3.6 

3. 3. 6.1 

3. 3. 6.2 

3. 3. 6. 3 

3.3.7 


4.5,  5.1.3 
4.5,  5.1.3 

5.1.4,  6.3,  6.6 

5.1.5,  6.11 

5-1.7 

5.1.7 

5.1.7 

5.1.7 

4.8 


BOOK: 

: 10/16/79 
C-r4 
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SYSTEMS  MANAGEMENT  CPDS/DDS  CROSS  REFERENCE 

CPDS/FSSR  PART  B 

DDS 

1.0 

General 

' 1.1 

General 

1.2 

General 

1.3 

General 

2.0 

General 

3.0 

3.2,  3.2.1 

3.1 

3.2.1 

3.1.1 

3.2.1 

3.1.2 

3.2.1 

■4.0 

General 

4.1 

- 

4.1.1 

3. 2.1. 3,  3.2.1.10,  3.3.3 

4.1.2 

3. 2. 1.3,  3.2.1.10,  3.2.1.11 

4.1.4 

— 

4.1.5 

3. 2. 1.9,  3.2.1.22,  3. 3. 2. 2 

4.2 

3. 2. 1.3,  3. 2. 1.4,  3. 2. 1.6, 

4.2.1 

3. 2. 1.5,  3. 2. 1.6 

4.2.2 

3. 2. 1.6 

4.2.3 

3. 2*1.6 

4.2.4 

3. 2. 1.6 

4.2.5 

3. 2. 1.7,  3. 2. 1.8 

4.3 

3.3.2 

4.3.1 

3.3.2 

4.3.2 

3.3.2 

4.4 

3.3.1 

4.5 

3. 3. 3. 4 

4.6 

General 

4.7 

- 

5.0 

- 

5.1 

3.3 

5.1.1 

3.3.1 

5.1.2 

3.3.2 

5.1.3 

3.3.3 

5.1.4 

3.3.4 

5.1.5 

3.3.5 

5,1.7 

3.3.6 

5.2 

3.1.4,  General 

5.2.1 

3.1.4,  General 

5.2.2 

3.1.4,  General 

5.2.3 

3.1.4,  General 

5.2.4 

3.1.4,  General 

5.2.6 

3.1.4,  General 

5.2.7 

3.1.4,  General 

5.2.8 

3.1.4,  General 

5.2.9 

3.1.4,  General 

; 10/16/79 
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SYSTEMS  MANAGEMENT  CPDS/DDS  CROSS  REFERENCE 


(CONT'D) 


CPDS/FSSR  PART  B 

6.0 

6.1 

6.2 

6.3. 

6.3.1 

6.3.2 
6.3.3 
6.6 
6.7 

6.9 

6.10 

6.11 

6.12 

6.13 

6.14 

6.15 

6.16 


DDS 


3. 2. 1.9 
3.2.1.12 

3.2.1.13 
3.2.1.22,  3.3.4 
3.2.1.22,  3.3.4 
3.2.1.22,  3.3.4 
3.2.1.22,  3.3.4 
3.2.1.22,  3.3.4 

3.2.1.14 
3.2.1.18 

3.2.1.19 

3.2.1.20 

3.2.1.15 
RMS  FDS 
3.2.1.21 

3.2.1.16 
3.2.1.17 
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DPS 

3. 3. 8.1 

3.3. 8. 2 

3. 3. 8. 3 


3. 3. 8.1+ 


SYSTEMS  MANAGEMENT  DPS /RMS  LEVEL  C FSSR 

RMS  LEVEL  C FSSR 
General 

General,  4.13.  C 

4. 4.  A.  6 
U.7.A.1 

4. 9.  A.l 

4.11.A.1  thru  4 

4.15. A.5*a.2 

4.4. A.1  thru  5 
Table  4 . 4-1 
Table  4.4-2. 
4.8.A.I.  b thru  d 

4.10. F 

4.11. A.18 
Table  4.11-1 

4.12. A.1 

4. 12.  A. 2. C 
4.  l4. A. 2. a 

4.15. F 

Table  4.15-3 

4.16. A.1.C 

4.17. A.l.a,b 

4.18. F 

Table  4.18-3 

4.19. A.1 

4. 19.  A. 2. a 

4. 19.  A. 2. b. 1,2 

4.19. F 

Table  4.19-3 

4. 20.  A 

4. 21.  A 


Hr*?  S 
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SYSTEMS  MANAGEMENT  DPS /RMS  LEVEL  C FSSR 
(CONT'D) 


DDS 

RMS  LEVEL  C FSSR 

3. 3. 8. 5 

4. 13. A. 2. C 

4. 19.  A. 2. B. 3,4 

4. 19.  A. 3,4 

3. 3.8.6 

4. 11.  A. 5 thru  17 

4. 11.  A. 23  thru  27 

3. 3. 8. 7 

4. 15. A. 5. a. 1,2 
4.17-A.l.c  thru  f 
4. 17. A. 2 thru  6 
Table  4.17-1 

3. 3.8.8 

4. 5.  A 

Table  4.5-1 

4.6. A.1  thru  4 

3. 3. 8. 9 

4.13. A.1 

4. 13.  A. 2. a, b 

4. 13.  A. 3 thru  5 

3.3.8.10 

4. 6. A. 5 

4. 8.  A.l.a 

4. 8.  A. 1. e,  f 

4. 8.  A. 2 thru  6 

3.3.8.11 

4. 7 .A. 2 thru  9 

3.3.8.12 

4. 11.  A. 19  thru  22 

4. 12.  A.  2.  a, b 

4. 12.  A. 2. d 

3.3.8.13 

4. 9. A. 2 

3.3.8.14 

4.14. A.2.a 

4.15. A.1 

4. 15.  A. 5 

4. 15.  A. 5. b thru  e 

BOOK:  OFT  SM  Detailed  Design  Specificati 

SYSTEMS  MAMGJ 


DPS 

3.3.8.11+ 

3.3.8.15 

3.3.8.16 


3.3.8.17 


J?9'7 


BOOK:  OFT  SM  Detailed  Design  Specification 


RMS  LEVEL  FSSR/SYSTEM  MANAGEMENT  DPS 


RMS  LEVEL  0 FSSR 

DDS 

4.4.A.1  thru  5 

3. 3. 8. 4 

k.k.A.6 

3. 3.6.3 

Table  4. 4-1,2 

3. 3. 8. 4 

4.4.F 

3. 3. 8. 4 

4.5 

3. 3. 8. 8 

Table  U. 5-1 

3. 3. 8. 8 

4.6.A.1  thru  4 

3. 3. 8. 8 

4. 6. A. 5 

3.3.8.10 

4.7.A.1 

3. 3. 8. 3 

4. 7 .A. 2 thru  9 

3.3.8.11 

4.8.A.l.a 

3-3.8.10 

4.8.A.l.b  thru  d. 

3. 3. 8. 4 

4.8.A.l.e,f 

3.3.8.10 

4. 8. A. 2 thru  6 

3.3.8.10 

4.9.A.1 

3. 3.8. 3 

4. 9.  A. 2 

3.3.8.13 

4. 10. A 

3.3.8.16 

4.10.F 

3. 3. 8. 4 

Table  4.10-3 

3.3.8.16 

4.11.A.1  thru  4 

3. 3. 8. 3 

4. 11. A. 5 thru  17 

3. 3. 8. 6 

4.11.A.18 

3. 3. 8.4 

4. 11. A. 19  thru  22 

3.3.8.12 

4. 11. A. 23  thru  27 

3. 3. 8. 6 

Table  4.11-1 

3. 3. 8. 4 

4.12.A.1 

3. 3. 8. 4 

4. 12. A. 2. a, b 

3.3.8.12 

4. 12.  A.  2.  C: 

3. 3. 8. 4 

4. 12. A. 2. a 

3.3.8.12 

4.13. A. 1 

3. 3. 8. 9 

4.13.A.2.a,b 

3. 3. 8. 9 

10/16/79 
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RMS  LEVEL  FSSR/SYSTEM  MANAGEMENT  DPS 
(CONT'D) 


RMS  LEVEL  C FSSR 

DDS 

4.13.A.2.C 

3. 3. 8. 5 

4. 13. A. 3,  thru  6 

3. 3. 8. 9 

4.13.C 

3. 3. 8. 2 

4.14.A.1 

3.3.8.16 

4.l4.A.2.a 

3.3.8.14 

4.l4.A.2.a 

3. 3. 8. 4 

4.l4. A.2.b 

3.3.8.16 

4.l4. A. 3,4. 

3.3.8.16 

Table  4.14-1 

3.3.8.16 

4. 15. A. 1,5 

3.3.8.14 

4. 15. A. 1,5 

3.3.8.17 

4. 15. A. 5. a. 1,2 

3.3.8. 7 

4. 15. A. 5. a. 2 

3. 3. 8. 3 

4. 15. A. 5. b 

3.3.8.14 

4. 15. A. 5* c 

3.3.8.14 

4. 15. A. 5. d 

3.3.8.17 

4.15. F 

3. 3. 8. 4 

Table  4.15-3 

3. 3. 8. 4 

4.  l6. A. 1. a, b 

3.3.8.17 

4.16.A.1.C 

3. 3. 8. 4 

4.l6.A.l.d 

3.3.8.17 

4.l6. A. 1. e 

3.3.8.16 

4. 16. A. 2. a 

3.3.8.17 

4. 16. A. 2. b 

3.3.8.17 

4. 16. A. 2. b 

3.3.8.16 

4.l6.A.2.c,d 

3.3.8.16 

! 10/16/79 
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RMS  LEVEL  FSSR/ SYSTEM  MANAGEMENT  DPS 
(CONT'P) 


RMS  LEVEL  C FSSR 

DPS 

fc.l5.A.5.d,e 

3.3.8.14 

it. 15. A. 6 

3.3.8.14 

4. 15. A. 6 

3.3.8.17 

4. 15. A. 7 

3.3.8.14 

4. 15. A. 7 

3.3.8.17 

4. 15. A. 8 

3.3.8.14 

4. 15. A. 9 

3.3.8.14 

4. 15. A. 10 

3.3.8.14 

4. 15. A. 10 

3.3.8.17 

4. 15. A. 12, 13 

3.3.8.14 

Table  4.16-1 

3.3.8.17 

Table  4.16-2 

3.3.8.17 

Table  4.16-2 

3.3.8.16 

Table  4.16-3 

3.3.8.16 

4.17* A. 1. a, b 

3. 3. 8. 4 

4.17-A.l.c  thru  f 

3. 3. 8. 7 

4. 17. A. 2 thru  6 

3. 3. 8. 7 

Table  4.17-1 

3. 3. 8. 7 

4. 18. A 

3.3.8.15 

4.18.F 

3. 3. 8. 4 

Table  4.18-3 

3. 3. 8. 4 

4.19.A.1 

3. 3. 8. 4 

4.19.A. 2.a 

3. 3. 8. 4 

4. 19. A. 2. b. 1,2 

3. 3. 8. 4 

4.19. A. 2. b. 3,4 

3. 3. 8. 5 

4. 19. A. 3,4 

3. 3. 8. 5 

4.19.F 

3. 3. 8. 4 

Table  4.19-3 

3. 3.8. 4 

4. 20. A 

3. 3. 8. 4 

4. 21. A 

3. 3. 8. 4 

4'ad 
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D.  INTERPROCESS  VARIABLE  DEFINITION 


This  appendix  lists  variables  which  are  referenced  at  two  or  more  priority 
levels  and  the  modules  which  update  or  reference  them.  If  the  module  listed  is 
assuming  the  priority  of  some  other  process,  the  three-character  ID  of  that  pro- 
cess is  listed  in  parentheses  following  the  ID  of  the  module.  Where  control  over 
how  the  variables  are  updated  and  referenced  is  necessary,  e.g.,  to  maintain  time 
homogeneity,  this  control  is  discussed. 

If  two  or  more  variables  share  the  same  table  locations,  references,  and 
controls,  these  variables  are  listed  as  one  group.  A reference  to  the  appendix 
describing  the  variable  is  listed  with  each  location. 

No  attempt  is  made  to  list  all  variables  which  are  asynchronously  referenced 
by  the  cyclic  display  processor. 


INTERPROCESS  VARIABLE  DEFINITION 


GRP 

# 

ITEMS 

LOCATION 

(REFERENCE) 

UPDATE 

MODULES 

(PROCESS) 

REFERENCE 

MODULES 

(PROCESS) 

■ ' - 1 

• 

CONTROL 

1 

Ready  Flag  1 
Ready  Flag  2 

CMT  (A. 2. 11) 

SDA 

SPM 

SPM 

SDA 

Flags  set  by  SDA  to  indicate  to  SPM  which  half  of  the  PPB 
is  ready  to  be  processed.  When  its  processing  is  com- 
plete, SPM  resets  the  flags  to  indicate  to  SDA  that  the 
PPB  half  is  available  for  new  data.  The  flags  are  up- 
dated and  referenced  separately  and  are  not  time  homo- 
geneous, so  no  UPDATE  block  protection  is  needed. 

2 

Error  Count 

FCMCOM 

(FCOS  COMPOOL) 

SDA 

SGA  (SDA) 
SGA  (SSP) 

SGA  (SDA) 
SGA  (SSP) 

A count  maintained  by  the  SGA  module  of  the  number  of 
PMU  read  errors  which  have  occurred.  The  count  is  set 
to  zero  by  SDA  when  an  error  free  data  cycle  (10  SDA  read 
cycles)  has  occurred.  Since  the  SGA  module  is  exclusive, 
updates  to  the  error  count  by  that  module-  are  serial  and 
and  therefore  require  no  UPDATE  block  protection.  When  a 
PMU  I/O  error  occurs,  FCOS  checks  error  count.  If  the 
value  is  3 or  less,  FCOS  creates  an  entry  in  their  I/O 
Error  Log  Table.  If  greater  than  3,  no  entry  is  created  in 
the  I/O  Error  Log  Table.  ■ 

3 

Parameter  Statuses 
Parameter  Values 

PPB  (A. 2. 2) 

SDA 

SDS  (SDA) 
SFS  (SDA) 

SFD  (SPM) 
SPM 

SDA  updates  one  half  of  the  PPB  while  SPM  or  SFD 
processes  the  other  half.  Control  of  this  interface  is 
accomplished  through  use  of  the  PPB  half  ready  indi- 
cators. This  interface  is  discussed  in  Sections  3. 2. 1.3.1 
(SDA)  and  3.2.1.L  (SPM).  Because  of  this  interface,  no 
UPDATE  block  protection  is  needed. 

k 

Parameter  Statuses 
Parameter  Values 

Non-FDA  CDA 

(A. 2.7) 

SDA 

SDS  (SDA) 
SFS  (SDA) 

SPP  (SPM) 
CRT 

SDA  places  acquired  data  in  Non-FDA  CDA.  SPP  references 
values  and  statuses  of  precondition  inputs  (see  Section 
3. 2. 1.5/  and  the  SMM  (display)  function  (see  Section 
3.I.1*)  references  values  and  statuses  of  parameters  on 
displays . Neither  function  has  time  homogeneity 
requirements,  so  no  UPDATE  block  protection  is  needed. 

5 

Parameter  Statuses 
Parameter  Values 

FDA  CDA.  (A. 2. 7) 

SFD  (SPM) 
SPM 

SPP  (SPM) 
CRT 

SFD  (Section  3. 2. 1.6)  and  SPM  (Section  3.2.1.10  move 
data  from  the  PPB  to  the  FDA  CDA.  The  references  and 
control  of  this  data  is  the  same  as  that  of  group  L 
above. 

6 

FDA  enable/ inhibit  indicator 

CMT  (A. 2. 11) 

STM 

SPM 

Flag  updated  by  STM  as  the  result  of  display  inputs. 
When  this  flag  is  on,  FDA  processing  is  suspended  by 
SPM.  See  Section  3.2.1. L for  a discussion  of  actions 
taken  by  SPM.  Since  the  flag  is  updated  and  referenced 
in  single  operations,  no  UPDATE  block  protection  is 
needed. 

7 

Parent  Word  Parameter  Count 
■ 

PIT  (A. 2.1) 

SFD  (SPM) 
STM 

SPP  (SPM) 

SFD  (SPM) 

The  number  of  FDA  discretes  within  the  parent  word  which 
have  reached  their  maximum  noise  count.  The  parameter 
count  is  normally  maintained  by  SFD.  The  count  is  also 
decremented  by  STM  when  it  updates  the 
maximum  noise  count  for  a discrete  in  the  parent  word  as 
the  result  of  display  inputs  and  by  SPP  when  a parameter 
completes  group  warmup. 
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INTERPROCESS  VARIABLE  DEFINITION 


GRP 

# 

ITEMS 

- LOCATION 
(REFERENCE) 

UPDATE 

MODULES 

(PROCESS) 

REFERENCE 

MODULES 

(PROCESS) 

CONTROL 

6 

Analog/EU  Limit  Values 

LIT  (A. 2. 8) 

STM 

SFD  (SPM) 

STM  updates  analog  and  EM  limit  values  in  the  LIT  in 
response  to  display  inputs.  SFD  references  these  values 
as  part  of  FDA  processing. 

9 

PIT  (A. 2.1) 

PIT  (A. 2.1) 

STM 

SFD  (SPM) 

STM  updates  discrete  limit  values  in  the  PIT  in  response 
to  display  inputs.  SFD  uses  these  limits  in  FDA 
processing. 

10 

Current  Noise  Count 
Hard  Fail  Indicator 

PIT  (A. 2.1) 

STM 

SFD  (SPM) 

Current  Noise  Count  and  Hard  Fail  Flag  are  normally 
maintained  by  SFD.  When  STM  updates  a limit  value  or 
when  SPP  selects  a new  limit  set.  Current  Noise  Count 
is  set  to  zero  and  Hard  Fail  Flag  is  reset. 

11 

Maximum  Uoise  Count 
Annunciation  Inhibit 

PIT  (A- 2.1) 

STM 

SFD  (SPM) 

Maximum  Noise  Count  and  Annunciation  Inhibit  are  updated 
by  STM  in  response  to  display  updates.  Both  are  ref- 
erenced as  part  of  the  processing  of  various  Special 

12 

Constants  Values 

COT  (A. 2. 12) 
CRC(A.2.3Tl 

STM 

SSC  (SSP) 
SSS  (SSP) 
SSA  (SSP) 
SSF  (SSP) 
SSM  (SSP) 
SSB  (SSP) 
RAS  (REX) 
RJS  (REX) 

Constants  values  are  updateable  by  STM.  They  are  ref- 
erenced as  part  of  the  processing  of  various  Special 
Processes  and  RMS. 

13 

Power  on/off  items 
Auto  Mode  item 
Manual  Mode  items 
Bypass  Switch  items 

CMT  (A. 2. 11) 

SBD  (SM2) 

SSB  (SSP) 

These  variables  are  set  by  SBD  as  a result  of  display 
inputs  and  are  referenced  by  SSB  as  part  of  its  cyclic 
processing.  SSB  also  resets  the  Auto  Mode  item  when 
an  Auto  Sequence  completes. 

lU 

Auto  S-band  Antenna 
select  item 

S-band  site  select  item 
S-band  TDRS  select  item 
KU-band  TDRS  select  item 

CMT  (A. 2. 11) 

SAM  (SM2) 

SSM  (SSP) 

These  variables  are  set  by  SAM  as  a result  of  display- 
inputs  and  are  referenced  by  SSM  as  a result  of  its 
cyclic  processing. 

15 

AM  ICC  Input  Buffer 

CMT  (A- 2. 11] 

ICC  Router 

SSM  (.SSP) 

These  variables  are  GNC  parameters  used  by  SSM.  The 
request  to  acquire  this  data  via  ICC  is  made  one 
Special  Processes  Executive  executive  before  SSM  is 
invoked.  SSM  moves  the  data  to  a local  area  as  de- 
scribed in  Section  3.2,1,22C  to  preserve  time  homegeneity. 

16 

Item  Indicator 
Parm  ID 
Limits 
List  ID 

CMT  (A- 2. 11) 

SCS 

SCM 

These  variables  are  set  and  SCM  is  invoked  by  SCS  as  a 
response  to  display  inputs.  SCM  used  these  variables  to 
control  its  processing.  SCS  does  not  update  these 
variables  while  SCM  is  processing,  so  no  UPDATE  block 
protection  is  needed.  See  Section  3. 3. 2.1  for  a 
discussion  of  the  interface. 
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INTERPROCESS  VARIABLE  DEFINITION 


GRP 

if 

ITEMS 

LOCATION 

(REFERENCE) 

UPDATE 

MODULES 

(PROCESS) 

REFERENCE 

MODULES 

(PROCESS) 

CONTROL 

17 

Control  Switch  Position 
Indicator 

CMT  (A. 2. 11) 

SSB  (SSP) 

SBD  (SM2) 

This  indicator  is  set  "by.  SSB  and  used  by  SSB  and  SBD  to 
indicate  the  current  position  of  the  PBD  Control  Switch. 

18 

FDA  enable/ inhibit  indicator 

CMT  (A. 2. 11) 

STM 

SPM 

This  indicator  is  set  by  STM  as  a result  of  display 
inputs  and  referenced  by  SPM  to  determine  whether  to 
inhibit  FDA  processing.  Since  it  is  referenced  only  once 
by  SPM  furing  a single  execution,  no  UPDATE  block  pro- 
tection is  needed. 

19 

Parameter  Processing  Buffer 
half  indicator 

CMT  (A.2.11) 

S2I  (SM2) 
SPM 

SPM 

This  indicator  is  used  by  SPM  to  determine  which  PPB 
half  to  process.  It  is  set  to  1 by  S2I  at  OPS  ini- 
tialization. Since  SHI  is  not  executing  at  OPS  initializ- 
ation, no  UPDATE  block  protection  is  needed. 

20 

Performance  Monitor  Control 
Cancel  Flag 

CMT  (A.2.11) 

S2I  (SM2) 

SPM 

Flag  used  by  SPM  to  determine  whether  to  terminate  pro- 
cessing. This  flag  is  set  by  S2I  at  OPS  termination. 
Since  it  is  referenced  only  once  by  SPM  during  a pro- 
cessing cycle,  no  UPDATE  block  protection  is  needed. 

21 

Data  Acquisition  Read  Cycle 
Counter 

CMT  (A.2.11) 

S2X  (SM2) 

SDA 

Counter  maintained  by  SDA  to  determine  current  read 
cycle.  The  counter  is  set  to  one  by  S2I  at  OPS  ini- 
tialization. Ho  UPDATE  block  protection  is  needed 
since  SDA  is  not  executing  at  OPS  initialization. 

22 

Special  Processes  Executive 
Cycle  Humber 

CMT  (A.2.11) 

S2I  (SM2) 

SSP 

Counter  maintained  by  SSP  to  determine  the  current 
Executive  cycle.  The  counter  is  set  to  one  by  S2I  at 
OPS  initialization.  Ho  UPDATE  block  protection  is 
needed  since  SSP  is  not  executing  at  OPS  initialization. 

23 

Control  Timer 
Pump  Indicator 

CMT  (A.2.11) 

S2I  (SM2) 
SSS  (SSP) 

SSS  (SSP) 

Parameters  used  by  SSS  to  control  time  intervals 
between  successive  'on*  and  ’off’  commands  to  the 
water  coolant  loop  pumps.  These  parameters  are  reset 
by  S2I  at  OPS  initialization.  Ho  UPDATE  block  protection 
is  required  since  SSS  is  not  executing  at  OPS  initializ- 
ation. 

2k 

TFL  Invalid  Format  ID 
TFL  Termination  Flag 

CMT  (A.2.11) 

SLI  (SLS) 

VTF 

Parameters  used  by  VTF  and  set  by  SLI  as  part  of  the 
Communications /Instrumentation  SPEC  cleanup  and  ini- 
tialization processing. 

25 

i 

PBD  Active /Inactive  Flag 

CMT  (A.2.11) 

S2I  (SM2) 

SSP 

Flag  indicating  to  SSP  whether  or  not  to  invoke  the  PBD 
module.  The  flag  is  turned  on  and  off  by  S2I  at  Mode  202 
initialization  and  cleanup,  respectively.  Since  the  flag 
is  referenced  only  once  by  SSP  per  execution  no  UPDATE 
block  protection  is  needed. 
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INTERPROCESS  VARIABLE  DEFINITION 


GRP 

if 

ITEMS 

LOCATION 

(REFERENCE) 

UPDATE 

MODULES 

(PROCESS) 

REFERENCE 

MODULES 

(PROCESS) 

CONTROL 

26 

FCOS  Transaction  Error  Flag 

CZ1 

FIOCMPLT 

FIOPDISP 

FIOERRLC 

RQC(REX) 

This  flag  is  set  by  FCOS  whenever  an  I/O  error  is 
detected.  When  this  flag  is  ON*  RMS  will  not  process 
the  input  data. 

27 

Auto  Mode  Flag 
Manual  Mode  Flag 

CMT  (A. 2.11} 

S2I  (SM2) 
SSB  (SSP) 

SSB  (SSP) 

These  flags  are  maintained  by  SSB  to  indicate  which  type 
of  PBD  activity  is  taking  place.  Both  are  reset  at 
Mode  202  initialization.  He  UPDATE  block  protection  is 
needed  since  SSB  is  not  executing  at  Mode  202  initializ- 
ation. 

28 

PBD  Common  Fail  Indicator 

SPOB  (A.2.16) 

S2I  (SM2) 
SSB  ( SSP ) 

SSO  (SSP) 

• 

Flag  set  by  SSB  to  cause  SSO  to  annunciate  an  error.  The 
flag  is  reset  at  Mode  202  termination.  No  UPDATE  block 
protection  is  needed  since  SSB  and  SSO  execute  sequen- 
tially . 

29 

Hyd  Fluid  Init  Flag 

CMT  (A. 2. 11) 

S2I  (SM2) 
SST  (SSP) 

SST  (SSP) 

Flag  used  by  SST  to  determine  if  OPS  transition  has 
occurred.  Turned  on  by  S2I  at  OPS  initialization, 
turned  off  first  time  through  SST.  No  UPDATE  block 
protection  is  needed  since  SST  is  not  executing  at 
OPS  initialization. 

30 

Uplink  Cancel  Flag 

CMT(A.2.11) 

S2I (SM2 ) 

SUL 

Flag  used  by  SUL  to  determine  whether  to  terminate  proc- 
essing, set  by  S2I  at  OPS  termination.  No  UPDATE  block 
protection  is  needed  since  SUL  references  this  flag  only 
once  per  execution. 

31 

Ku-Band  Uplink  Command 
Word 

CMT  (A. 2. 11) 

SUL 

SSM(SSP) 

Word  passed  to  SSM  by  SUL  as  the  result  of  an  uplink 
load.  SSM  takes  the  applicable  bits  in  this  word  and 
updates  the  corresponding  bits  in  the  Special  Process 
Output  Buffer.  Since  only  one  word  is  involved  and 
all  data  movement  is  via  one  HAL  statement,  no  UPDATE 
block  protection  is  necessary. 

32 

Uplinked  Constants  Values 

COT  (A.2.12) 

STM 

SUL 

SSM(SSP) 

Variables  updateable  by  STM  similarly  to  those  in  group 
12  above,  but  in  addition  updateable  by  SUL.  Since  no 
time-homogeneity  requirements  exist  for  these  variables, 
no  UPDATE  block  protection  is  required. 

33 

TM  Spec  Active  Flag 

CMT(A.2.11) 

STI(STS) 

SUL 

Flag  set  by  STI  indicating  to  SUL  that  the  TM  spec  is 
active.  This  flag  is  checked  by  SUL  before  processing 
TMBU  data.  Since  this  flag  is  set  by  STI  before  STS 
WAIT's  for  Keyboard  entries,  and  since  SUL  sets  a flag 
which  STS  checks  before  accepting  Keyboard  entries,  no 
UPDATE  protection  is  needed. 

3^ 

i 

TM  Uplink  Active  Flag 

CMT(A.2.11) 

SUL 

STS 

Flag  set  by  SUL  indicating  to  STS  that  a TMBU  load  is  be- 
ing processed  by  SUL.  When  this  flag  is  ON,  STS  ignores 
Keyboard  entries.  Since  the  TM  Spec  Active  Flag  is  checked 
by  SUL  before  this  flag  is  set  and  since  there  is  a WAIT 
on  keyboard  entries  between  setting  that  flag  and  checking 
this  one.  No  UPDATE  block  protection  is  needed 
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(PROCESS) 


each  SUa  be£0fe  first  invocation  of  STM  for 

each  TMBU  data  set  and  set  to  OH  by  STM  whenever  an  error 

cLe?C°™tere<1  ProcessinS  TMBU  data.  Since  SUL  WAIT's  for 
f™  to  complete  before  resuming  execution,  no  UPDATE  pro- 
tection is  required.  ^ 

Sither  STS  or  SUL  as  a of  Passing 

data  to  STM.  Since  interlocks  exist  to  prevent  STS  and 
SUL„££om  concurrently  invoking  STM  and  since  neither  STS 
rmnlS  update  these  variables  before  STM  is  complete,  no 
UPDATE  protection  is  required. 

Flag  indicating  to  SSB  whether  power  commands  need  to  be 
enabled  or  disabled  to  the  PBD. 
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INTERPROCESS  VARIABLE  DEFINITION 


GRP 

# 

ITEMS 

LOCATION 

(REFERENCE) 

UPDATE 

MODULES 

(PROCESS) 

REFERENCE 

MODULES 

(PROCESS) 

CONTROL 

50 

Keyboard  xtem  number 

Keyboard  item  data 
Keyboard  DEU  number 

CE1  Comped 

DMC  (BMC) 

EMC  (RMC) 

Item  number.  DEU  number,  and  data  passed  to  RMC  by  UI  when 
entries  are  made  on  the  orbiter  keyboard.  Ifo  UPDATE  block  ’ 
protection  is  needed  because  UI  rejects  additional  keyboard 
inputs  to  RMC  while  RMC  is  processing. 

51 

RMS  SPEC  initialization  flag 

. 

A. 2. 32 

' 

BMC  (EMC) 
REX  (REX) 

REX  (REX) 

This  flag  indicates  that  RMS  SPEC  initialization  is  required. 
No  UPDATE  protection  is  needed  because  REX  runs  at  a higher 
priority  than  RMC. 

52 

Item  entry  flag 

A. 2. 32 

RMC  (RMC) 
REX  (REX) 

REX  (REX) 

This  flag  indicates  that  item  entry  processing  is  required. 
No  UPDATE  protection  is  required  because  RMC  WAITs  for 
TIME _REX  (.08)  seconds  before  processing  the  next  keyboard 
entry. 

53 

Item  number 
Item  data 
DEU  number 

A.2.32 

. 

EMC  (EMC) 

RUD  (REX) 

This  is  the  item  number  and  the  item  data  that  was  entered 
on  the.  keyboard  and  the  keyboard  number.  No  UPDATE  pro- 
tection is  needed  because  RMC  WAITS  for  TIME  REX  (0.8) 
seconds  before  processing  the  next  keyboard  entry. 

5>* 

SIP  start  time 

CZ1  Compool 

AIB  (AIE) 

RMC  (RMC) 

The  time  used  to  synchronize  and  phase  all  tasks  in  the  GPC. 

55 

Arm  Init  Flag 

A.2.32 

RUD  (REX) 

RPO  (RPO) 

Arm  Init  Flag  used  by  RPO  to  determine  currently  active  arm. 
No  UPDATE  protection  is  needed  because  RPO  uses  the  flag  as 
an  input  - does  not  update. 

56 

Desired  FOR  position  & 
attitude 

A.2.32 

RUD  (REX) 

RPO  (RPO) 

End  items  which  are  validated  by  RPO  when  RUD  receives  them 
during  OPR  CMD  Auto  Mode  (item  21 ).  No  UPDATE  protection 
is  needed  because  RPO  uses  the  item  as  an  input  - does  not 
update. 

5T 

OPR  CMD  Check  Index 

A.2.32 

RUD  (REX) 
RP0  (KPO) 
RXY  (REX) 

RAS  (REX) 

Item  on  the  SPEC  (09*0  whose  status  is  either  "BLANK” , 

"Fail",  or  "Good".  No  UPDATE  protection: .is  needed  because 
neither  RXY  nor  RUD  will  update  the  item  while  RPO  is  active. 

58 

RMS  EE  SEL 

A.2.32 

RUD  (REX) 

RPO  (RPO) 
RCD  (REX) 

EE  selected  is  used  by  RPO  as  input  and  not  updated.  Used 
to  determine  which  end-effector  is  currently  assigned  to  the 
arm  initiated.  UPDATE  protection  is  not  required. 

59 

Good  Arm  Init 

A.2.32 

RPO  (RPO) 

RAS  (REX) 

AIF  is  set  equal  to  the  Arm  Init  Flag  when  RPO  begins.  It  is 
output  to  RAS  for  verification  check  between  Good  Arm  Init 
and  Arm  Selected. 

60  ’ 

(Deleted) 

61 

Good  P0R  POS  DES 

A.2.32 

RPO  (RPO) 

RAS  (REX) 

When  an  operator  commanded  sequence  has  been  verified,  the 
Good POR  position  desired  is  output  to  RAS  for  use.  UPDATE 
protection  is  not  required. 
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When  an  operator  commanded  sequence  has  been  verified,  the 
Good  POE  attitude  desired  is  output  to  RAS  for  use.  UPDATE 
protection  is  not  required. 

PID  is  set  equal  to  Payload  Init  ID  when  RPO  begins.  It  is 
output  to  RAS  for  verification  check  between  Good  PL  Init 
and  the  selected  payload. 

Payload  init  identifier  used  by  RPO  to  select  the  correct 
point  of  resolution  coordinates . Ho  UPDATE  protection  is 
needed  because  RPO  uses  this  a input  only. 


rp  do  o 
“ a>  0) 
<Q  < 
n>  ® 


BOOK:  OFT  SM  Detailed  Design  Specification 


10/16/79 

E-l 


REPRODUCIBILITY  OF  THE 
ORIGINAL  PAGE  IS  POOR 


APPENDIX  E 


DATA  ITEM  DESCRIPTOR 


DATA  ITEM  DthTRIPTOR 


a 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

3. 2. 1.1  0PS2  Initialization/Cleanup 

5 

Init/Cleanup  Request 

S2I_ID 

Initialization/Cleanup  request  passed  in  call  list  to  the  OPS  2 
Initialization/ Cleanup  Routine: 

Integer 

1 - OPS  2 Initialization 

2 - Mode  201  Initialization 

3 - Mode  201  Cleanup 

h - Mode  202  Initialization 

5 - Mode  202  Cleanup 

6 - OPS  2 Cleanup 

38 

Pointer  to  next  halfword 

S2I_BUFR_JEHD 

Index  to  Checkpoint  buffer  at  which  to  start  dispersing  data 

Integer 

39 

Size  of  LIT 

S2I_LIT_SIZE 

Number  of  halfwords  to  be  moved  from  Checkpoint  buffer  to  LIT 

Integer 

40 

Number  of  words 

S 2 1_NUM_S  C ALAR S 

Number  of  halfwords  to  move  from  Checkpoint  buffer  to  scalar  position  of 
COT 

Integer 

50 

SYS  SUMM 
Variables 

CZ1V  SYSUM  PAGE$  (3,1) 
CZ1V_SYSUM_PAGE$  (3,2) 

Variables  in  Common  Compool  (CZ1_C0MM0N)  used  by  UI  to  present  the  appro- 
priate System  Summary  display  for  SM. 

ARRAY  .(*3,2) 
Integer 

51 

Restore  Enable 

CZ1B_CKPT_RETRV_ENA 

Flag  in  Common  Compool  (CZ1_C0MM0N)  set  by  UI  indicating  to  SM  that  a 
restore  operation  was  requested  by  the  crew.  Ops  Init/Clnup  resets  to 
clear  enable  on  UI  display. 

bit(i6) 

52 

ICC  Status  Flag 

ICC_CZ1B_CKPT_RETRV_ENA 

ICC  Status  flag  in  Common  Compool  ( CZ1__C0MM0N ) indicating  restore  enable 
to  be  cleared  on  DPS  Utility  display. 

BIT (32) 

60 

DECJ  NO 

S2I_DEU_N0 

DEU  Number  passed  from  control  segment  to  annunciate  class  5 error  message 

Integer 

62 

Fault  Summary  Message 
Flag 

CDLB_SM_RECORDER_FLAG 

Set  By  UI  In  CDL  ANNUN  when  a new  fault-  summary  message  is  generated. 

BIT^l^ 

63 

AM  ICC  Enable  Flag 

ENABLE_AM_DATA _MSG 

Antenna  Management  ICC  enable  Flag 

BIT ( 1 ) 

6!t 

Mass  Memory  Address  Table 

CZ1V_MM_ADDE_TBL$ ( 2 : ) 

Mass  Memory  Address  Table  in  Common  Compool  (CZ1_C0MM0N) 

Integer 

65 

Uplink  Control  Site  In 
View  Flag 

CZ1B _D_UL_CHTL$  U 

Flag  used  by  UI  to  determine  whether  to  accept  Uplink  (based  on  whether 
a site  is  in  view) 

66 

Uplink  Control  ICC  Enable 

ICC_CZ1B_D_UL_CNTL 

Replace  macro  which  causes  Uplink  control  flag  (.including  Uplink  Control 
Site  in  View  Flag)  to  be  ICC'ed. 
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ITEM 


HAL/S  NAME 


X Gen  Acquisition  Call  List  SDA_CALL_LIST 

2 Dart  Index  SDAJDARTJEDR 

3 Dart  Address  SDA _DART_ADDR 

1*  10  STAT  Address  SDA_IOB_ADBR 

5 IHB  Address  SDA_IRB_ADDR 

7 PLMDM  10  List  Address  SDA_IOLST_ADDR 

8 PLMDM  Read  Flag  SDA_PLEEAD 

9 SP  call  flag  SDA_SP_CALL_FLG 

12  Error  Count  CSAV  CMT  ERROR  COURT 
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DATA  ITEM  DESCRIPTOR 


# 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

3-2.1. 3.2  General  Data  Acquisition 

1 

Gen  Data  Acquisition 
Call  List 

SGA_CALL_LIST 

Data  passed  to  Gen  lata  Acquisition  from  the  calling  programs  to  provide 
information  needed  to  perform  the  requested  reads.  This  data  consists 
of  #’s  2-9. 

N/A 

2 

Dart  Index 

SGA_DART_HDR 

Address  of  next  dart  header  entry  to  he  processed 

•Name 

3 

Dart  Address 

SGA_DART_ADDR 

Address  of  dart 

Name 

It 

5 

10  St at  Address 
INB  Address 

SGA_iqb_ADDR 
SGA_INB_ADDR  >. 

Address  of  10  status  area  (for  spec  process  DA  only) 
Address  of  Input  Buffer 

Name 

Name 

7 

PLMDM  10  List  Address 

SGA_IOLST_ADDR 

Address  of  FCOS  10  Parm  list  for  PLMDM  read 

Name 

8 

PLMDM  Read  Flag 

SGA_PLREAD 

0n=Read  PLMDM  Data 

Bit  1 

9 

SP  Call  Flag 

SGA_SP_CALL_FLG 

0n=Special  Processes  call 

Bit  1 

10 

Error  Count 

CSAV_CMT_ERR0R_C0U1TT 

Count  of  the  number  of  1/6  errors  encountered  during  PMU  word  acquisition. 
Whenever  an  error  occurs,  the  count  is  incremented.  When  the  count  re- 
aches three,  an  error  is  annunicated.  The  c.Qunt  is  set  to  zero  by  Basic 
Data  Acquisition  after  an  error^free  data  cycle,  Located  in  FCOS  compool 
FCMC0M, 

Integer 

13 

Max  Chain  Length 

CSAK_MAX_CHAIN 

The  maximum  number  of  CWs..  that  can.  be  read'- off  the  PMU  with  one  read. 
This  value  is  a restriction  imposed  by  FCOS.  A replace  statement  for 
this  variable  is  used  in  General  Data  Acquisition, 

1 6 

I/O  Error  Log  PTR 

N/A 

Used  to.  indicate  absence/presence  of  10  ERROR,'  . 

Positive  nonzero  #: 

PMU  10  error  occurred;  pointer  to  FCOS  IQ  Error  Log  Table  entry  was 
created. 

Zero; 

No  10  error  occurred; 

Negative  # ; 

10  error  occurred;  no  10  Error  Log  Table  entry  was  created. 

17 

Error  Retry  Counter 

SGA_ERR__RETRY 

Used  to  limit  error  retry  of  read 

Integer 

18 

# Dart  Entries 

SGA_NIM_ENT 

Number  of  dart  entries  left  to  be  processed 

Integer 

19 

# Parms 

SGA_NUM_PARMS 

Number  of  parms  per  CWS 

Integer 

25 

FCOS  I/O  Parm  List 

SGA_IO_PARM_LST 

List  passed  to  FCOS  for  reads.  Includes  #’s  2,5,15 

N/A 

26 

COMFAULT  Bits 

CZEB__COMM_FAULT 

Contains  1/0  status  for  FCOS  Fixed  BCE  programs . Each  bit  represents  one 
element.  0=Good,  l=Error.  Located  in  CZ1  Common  COMPOOL 

E00LEAN 

27 

Invalid  Status  Flag 

SGA_INVAL_STAT 

0N=FMU  READ  ERROR. 

Bit  1 
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ITEM 


HAL/S  NAME 


DESCRIPTION 


ATTRIBUTES 


# Comfault  Bits 
IOB  Index 


Number  of  Comfault  bits  to  be  checked  for  possible  PLMDM  read  error. 


Integer 


Index  to  status  area  in  SPINB 


Integer 
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# 


ITEM 


HAL/S  NAME 


10 

CDA  Indexes 

SPM  CDAA  INDEX 
SPM  CDAE  INDEX 
SPM_CDAP_INDEX 

11 

PPB  Indexes 

SPM  PPBA  INDEX 
SPM  PPBE  INDEX 
SPMPPBP  INDEX 

DESCRIPTION 


ATTRIBUTES 


3 . 2 . 1 . U PM  Control 

Pointer  to  current  CDA  entry  being  processes. 
Pointer  to  current  PPB  entry  being  processed. 


Integers 


Integers 


DATA  ITEM  D«  SFHPTOR 


VO 
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DATA  ITEM  D 


Pointer  to  current  pit  entry  being  processed 
Pointer  to  current  PPB  entry  being  processed 


Parameter  type  indicato 


SFO  PARM  TYPE 


Indicator  for  type  of  parameter  being  processed  ie  analog  or  EU 


Limit  Status  Indicators 
(High/Low) 

Current  Limit  Table 
Index 


SFD_LIMIT_HI 
SFD  LIMIT  LO 


Temporary  locations  for  limit  high  and  low  status  for  parameter 
being  processed. 

Pointer  to  limit  table  (LIT)  entry  used  for  limit  sensing  analog  and 
EU  parameters 


Current  Limit  Status 
for  Discrete 


SFD  DISCRETE  STATUS 


Temporary  location  containing  limit  status  for  discrete  parameter 
being  processed. 


attributes 


Analog  PPB  Pointer 


EU  PPB  Pointer 


Discrete  Parent  PPB 
Pointer 


SFD  PPBA  HALF 


SFD  PPBE  HALF 


SFD  PBBP  HALF 


i Fault  Detection  and  Annunciation 
Pointer  to  appropriate  portion  of  analog  PPB  (call  list  parameter)  Integer 

Pointer  to  appropriate  portion  of  EU  PPB  (call  list  parameter)  Integer 

Pointer  to  appropriate  portion  of  discrete  PPB  (call  list,  parameter)  Integer 


DATA  ITEM  DESCRIPTOR 


if 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

3. 2. 1.7  Forward  Scaling  ' • 

1 

Forward  Scaling  Call 
List 

Data  passed  to  Forward  Scaling  from  the  calling  programs  to  provide 
information  needed  to  scale  the  requested  parameters.  This  data 
consists  of: 

• Address  pointer  into  SXT 

• Number  of  paramepers  to  be  scaled. 

2 

Address  Pointer  Into  SXT 

SFS_SXT 

Pointer  into  appropriate  SXT  as  determined  by  calling  program. 

Name  Scalar 

3 

Humber  of  Parameters  to 
be  called 

SFS_NUM_PAEMS 

Number  of  SXT  entries  to  be  processed  as  determined  by  calling  program 

Integer 

It 

Pointer  to  Analog  Input 
Value 

SXT_ANA_YAL 

Pointer  to  analog  value  to  be  scaled  acquired  from  SXT. 

Name  Integer 

5 

Pointer  to  EU  Output 
Location 

SXT_EU_VAL 

Pointer  to  location  for  scaled  EU  value  acquired  from  SXT. 

Name  Scalar 

6 

Pointer  to  Coefficients 

SXT_SAT_PTR 

Pointer  to  entry  in  SAT  containing  highest  order  coefficients,  acquired 
from  SXT 

Name  Scalar 

7 

Pointer  to  Status  Word 

SXT_STATUS 

Pointer  to  parameter’s  status  word  acquired  from  SXT 

Name  Bit(l6) 

8 

Curve  Order 

SFS_C0 

Parameters  curve  order  acquired  from  SAT 

Integer 

9 

I/O  Status  Indicator 

10  (SXT_STATUS) 

I/O  bit  of  parameters  status  word 

Bit  ( 1 ) 

10 

Off-Scale  Indicator 

Low 

High 

SCALE  LOCSXT  STATUS) 
SCALE_HI  CSXT_STATUS ) 

Scaling  off-scale  indicator  in  the  status  word 

Bit  Cl) 

11 

Coefficients 

SFS_C0EF 

Parameters  coefficients  acquired  from  SAT 

Scalar 

12 

EU  Value 

SFS_EU 

Solution  value  of  scaling  equation 

Scalar 

13 

PCM 

SFS_PCM 

Input  value  to  be  scaled 

Integer 

Ik 

PMU  Indicator 

PMU_IKD  tSXT_STATUS ) 

PMU  indicator  in  parameters  status  word 

Bit(l) 

BOOK"  OFT  SM  Detailed  Design  Specification 


DATA  ITEM  DESCRIPTOR 


DESCRIPTION 


ATTRIBUTES 


3 • 2 . 1 . 8 Backward  Scalin, 


Data  passed  to  Backward  Scaling  from  the  calling  programs  to  provide 
information  needed  to  backward  scale  the  requested  parameter.  This 
data  consists  of: 

• Coefficient  pointer  (input) 

• EU  Value  ( input ) 

• Status  indicators  (output) 

• PCM  value  (output) 


The  pointer  to  the  coefficients  used  to  scale  the  EU  value. 


Name  Scalar 


The  input  value  to  be  scaled  in  engineering  units. 

Indicator  set  when  the  PCM  value  computed  is  off  scale  high  or  off- 
scale  low. 

The  resultant  value  in  PCM  units  after  backward  scaling  is  performed. 


Coefficient  is  acquired  from  SAT 
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DATA  ITEM  D'.lf '.R.PTOR 


ITEM 


HAL/S  NAME 


Gen  Acquisition  Call  List] 

2 Dart  Index 

3 Dart  Address 

4 10  St at  Address 

5 INB  Address 

PLMDM  10  List  Address 
PLMDM  Read  Flag 
SP  Call  Flag 


SSD_CALL_LIST 

SSD_DART_HDR 
SSD__DART_ADDR 
SSD_I0 _ADDR 
SSD_JTNB_ADDR 

SSD_I0LST_ADDR 

SSD_PLREAD 

SSD  SP  CALL  FLG 


DESCRIPTION 


3.2.1.10  Special  Processes  Data  Acquisition 


Data  passed  to  General  Data  Acquisition  to  provide  information  needed  to 
perform  the  requested  read.  This  data  consists  of  #2-9. 

Address  of  next  dart  header  entry  to  be  processed. 

Address  of  Dart 

Address  of  10  status  area 

Address  of  INB 

Address  of  FCOS  10  Param  list  for  PLMDM  read 

On  = read  PLMDM  data 

Init  on  = SP  call  to  Gen  Acq. 


ATTRIBUTES 


N/A 

Name 

Name 

Name 

Name 

Name 
Bit  1 
Bit  1 


1 
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DATA  ITEM  Dt'^RIPTOR 


» 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES  l 

3*2,1.12  APU  Fuel  Quantity 

Average  Value  of  Specific 
Gas  Constant 

SSAJRGCF 

Average  value  of  specific  gas  constant,  flight  condition  used  in  APU 
fuel  computation.  Value  = 2,6932 

Scalar 

35 

Tank  Expulsion  Efficiency 

SSA+EFF 

Tank  expulsion  efficiency.  Value  =1 

Scalar 

36 

Gaging  Error 

SSA_GE 

Gaging  error.  Value  =0.0 

Scalar 

37 

Tank  Volume 

SSA_Vol 

Tank  Volume,  Value  = 6.5905 

Scalar 

38 

Mass  of  Minimum  Usable 
Fuel 

SSA_WPF 

Mass  of  minimum  usable  fuel.  Value  = 350.0 

Scalar 

1*8 

APU  Fuel  Quantity  (Local) 

SSA_TEMP_AFU_FUEL__QUANTITY 

The  value  of  the  computed  fuel  quantity  used  as  a temporary  location. 

Scalar 

1*9 

APU  Fuel  Quantity  Status 

. 

SSAJEEMP  APU  FUEL  QUANTITY 
STAT 

The  value  of  the  computed  fuel  quantity  status  used  as  a temporary 
location. 

BOOLEAN 

- 

1 
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ITEM 


HAL/S  NAME 


Quantity  of  GN2  in 
GN2  Tank 

SSHJJ2_QUAHTITY 

Hydr  Water  Boiler 
Quantity 

SSH_TEMP_VR 

Hydr  Sys  A Const 

SSH__A_C  OUST 

Hydr  Sys  B Const 

SSH_B__COUST 

Hydr  Sys  C Const 

SSH_C_CONST 

Hydr  Sys  D Const 

S SH_D_  CONST 

Intermediate  Meter 
Reading 

SSH_QUAET_METER 

DATA  ITEM  DESCRIPTOR 


DESCRIPTION 

3.2.1.1U  Hydraulic  Water  Boiler  Quantity 
Quantity  of  GN2  present  in  the  GN2  storage  tank. 


ATTRIBUTES 


Scalar 


Temporary  location  of  output  quantity  before  making  the  0-200  range 
check. 

Computation  Constant . Value=8 . 0252E-2 
Computation  Constant.  Value=  -2.201^E-5 
Computation  Constant.  Value-  -2.0^62E-6 
Computation  Constant.  Value=-  1. 97792-10 


Scalar 

Scalar 

Scalar 

Scalar 

Scalar 


Temporary  integer  location  of  output  quantity  used  in  the  EU( Scalar)  to 
PCM  (integer)  conversion  process  before  storing  PCM  output  in  the  special 
Processes  Output  Buffer  (SPOB) 


Integer 
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DATA  ITEM  D.  CR:'TOR 


# 

ITEM 

HAL/S  NAME 

DESCRIPTION 

1 

ATTRIBUTES  | 

3.2.1.17 

Recorder  Taoe  Position 

31 

Fault  Summary  Message 
Indicator 

GDLB_SM_RECORDER_FLAG 

Indicator 

in  CDLAMUN  set  by  System  Software 

annunciation  when  a 

new 

fault  summary  message  is  generated. 

97 

Tape  Position  Table 

SSR  TAPE  POS  TBL 

Entry 

Value  (Tape  Position) 

Corresponds  to 

Array  (32) 

Input  Binary  Value 

(X) 

Integer 

1 

0 

0 

2 

52 

16 

3 

2 6 

8 

It 

77 

2k 

5 

13 

k 

■ 

6 

65 

20 

7 

39 

12 

8 

90 

28 

9 

6 

2 

10 

58 

18 

11 

32 

10 

12 

8k 

26 

13 

19 

6 

lb 

71 

22 

15 

^5 

Ik 

l6 

97 

30 

17 

3 

1 

18 

55 

17 

19 

29 

9 

20 

81 

25 

21 

1 6 

5 

22 

68 

21 

23 

k2 

13 

2k 

9h 

29 

25 

10 

3 

26 

6i 

19 

27 

35 

11 

28 

87 

27 

29 

23 

7 

30 

7k 

23 

31 

!>8 

15 

32 

100 

31 

\ 
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ITEM 


HAL/S  NAME 


DATA  ITEM  DESCRIPTOR 


Appendix  E 


DESCRIPTION 


ATTRIBUTES 


3.2.1.18  Fuel  Cell  Purge 

Tine  allotted  for  purge  lines  to  warm  up  before  annunciating  a failure. 
Stored  in  seconds.  Value  = l620  seconds  (27  minutes) 

Used  to  control  the  various  timing  sequences  throughout  the  Fuel  Cell 
Purge  Sequence.  The  various  timers  are  described  as  follows: 

X timer  - Used  to  control  time  allotted  for  purge  lines  to  reach  pre- 
defined temperatures  on  X minute  delay  time  and  activated 
when  purge  line  heaters  turned  on. 

Open  W Timer  - Used  to  determine  when  to  perform  the  valve  open  verifi- 
cation check.  Based  on  w second  delay  time  and  activated 
when  purge  valve  commanded  open. 

Close  W Timer  - Used  to  determine  when  to  perform  the  valve  close  veri- 
fication check.  Based  on  w second  delay  time  and  activa- 
ted when  purge  valve  commanded  closed. 

Y Timer  - Used  to  determine  when  to  close  purge  valve.  Based  on  'y 
minute  time'  and  activated  when  purge  valve  verified  to  be 
open. 

Z Timer  - Used  to  determine  when  to  terminate  the  purge  line  heater  on 
commands.  Based  on  ' z minute  time’  and  activated  when  last 
valve  is  verified  closed. 

Elapsed  time  between  commanding  a purge  valve  open  (or  closed)  and 
performing  the  valve  open  (or  closed)  verification  check. 

Value  = 10  seconds. 

Elapsed  time  between  the  close  verification  of  the  last  FCP  valve 
and  termination  of  the  purge  line  heater  on  commands.  Stored  in 
seconds.  Value  = 3300  seconds  (55  Minutes) 

Integer  indicating  which  FCP  timer,  if  any,  is  active: 

0 = No  timer  is  active 

1 = X timer 

2 = Open  W timer 

3 = Y timer 

H - Close  W timer 
5 = Z timer 

Indicates  which  FC  is  selected,  if  any: 

0 ss  No  FC  selected 

1 = FC  1 selected 

2 = FC  2 selected 

3 = FC  3 selected 


Constant  for  0~  to  be  used  in  open  verification  check.  Value  = 0.9. 
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# 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

3.2.1.19  Hydraulic  Fluid  Temperature  Control 

2 

Total  Prior  Assign 

SST_NO_ASSN_PRIOR 

Total  number  of  pumps  assigned  a priority  (initially  0,  range  0 to  3) 

Integer 

3 

Prior  No.  1 Pump 

SST_N01_PUMP 

Hydr  pump  system  number  which  was  assigned  a 1 priority 

Integer 

5 

Sys  1 Prior  No. 

SST_PRIOR$ ( 1 ) 

Priority  no  assigned  to  Sys.  1 

Integer 

6 

Sys  2 Prior  Ho. 

SST_PRI0R$(2) 

Priority  no  assigned  to  sys.  2 

Integer 

7 

Sys  3 Prior  No. 

SST_PRI0R$(3) 

Priority  no  assigned  to  sys.  3 

Integer 

9 

XTIMER 

SST_XTIMER 

Earliest  SP  time  a pump  may  "be  turned  off. 

Scalar 

Double 

11 

ZTIMER 

SST_ZTIMER 

SP  time  at  which  the  pump  is  turned  on  after  delay  time. 

Scalar 

Double 

151 

Temp  Sensor  Count 

SST_TEMPjJCount 

A count  of  temperature  sensors  to  he  tested  in  limit  sense  operation  of 

Array  (3) 

each  hydraulic  system.  Initial  value  - (.20,17,16) 

Integer 

152 

Hydr  Pump  Index 
(I) 

SST_I 

Index  Ho.  for  the  sytems  - Range  from  1 to  3 - Initial  Cl) 

Integer 
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ATTRIBUTES 

3.2.1.20  Payload  Bay  Doors 

189 

Current  Latch  Groups/ 
Door  Pointer 

SSB_CURRS1JT_LATCH_D0  0R_ 
POINTER 

A pointer  to  the  latch  group  or  door  currently  being  processed  during 
an  auto  sequence. 

Integer 

190 

Previous  Switch  Position 

SSB_PREVI0US_SWITCH_P0S 

An  indicator  used  in  Auto  Mode  processing  that  indicates  the  position 
of  the  PBD  Control  Switch  during  the  previous  execution:  1 = Open, 

2 = close,  0 = stop 

Integer 

191 

Open/Close  Feedback 
Indicator 

SSB  OPEN  CLOSE  FEEDBACK 
INDIC 

An  indicator  that  is  set  on  when  the  latch  group  or  door  that  is  cur- 
rently being  processed  becomes  open  or  closed. 

Boolean 

192 

Switch  Open  Indicator 

SSB_SWITCH_OPEN_INDICATOR 

An  intermediate  value  used  in  PBD  Switch  position  determination  that 
contains  the  status  of  the  PBD  open  feedback  discretes. 

Boolean 

193 

Switch  Close  Indicator 

SSB__SWITCH_CL0SE__INDICAT0R 

An  intermediate  value  used  in  PBD  switch  position  determination  that 
contains  the  status  of  the  PBD  close  feedback  discretes. 

Boolean 

194 

Latch/Door  Input  Par- 
ameter 1 

SSB  LATCH  DOOR  INPUT  PARM 
1 

An  input  parameter  to  PBD  latch  status  and  PBD  door  status  used  as  a 
common  input  for  each  latch  group  and  door. 

Boolean 

195 

Latch/Door  Input  Par- 
ameter 2 

SSB  LATCH  DOOR  INPUT  PARM 
2 

See  above  description  for  PARM  1. 

Boolean 

196 

Latch/Door  Input  Par- 
ameter 3 

SSB  LATCH  DOOR  INPUT  PARM 
3 

See  above  description  for  PARM  1. 

Boolean 

197 

Latch/Door  Input  Par- 
ameter It- 

SSB  BATCH  DOOR  INPUT  PARM 
1*  ~ 

See  above  description  for  PARM  1* 

Boolean 

198 

Latch  Computed  Value 

ssb_latch_computed_value 

The  output  value  resulting  form  a call  to  PBD  latch  status  that  contains 
the  text  for  the  status  of  the  latch  group  currently  being  processed. 

Char (2) 

199 

Door  Computed  value 

SSB_D00R_C0MPUTED_VALUE 

The  output  value  resulting  from  a call  to  PBD  Door  status  that  contains 
the  text  for  the  status  of  the  door  currently  being  processed. 

Char (3) 

200  • 

Current  Latch  Groups/ 
Door  Expiration  Time 

SSB_LATCHJD0OR_EXPIRJTIME 

Computed  time  that  the  latch  group  or  door  currently  being  processed 
is  assumed  to  have  failed  to  open  or  close  if  proper  feedback  signals 
are  not  received. 

Scalar 

201 

Commands  Enabled  Array 

SSB_COMMANDS_ENABLED_ARRAY 

An  array  that  contains  the  status  of  commands  enabled  during  an  auto 
open  or  close  sequence. 

Array (6,2) 
Integer 

202 

PBD  More  Work  Indicator 

SSB_PBDJ^0RF_W0RKj:ro 

An  indicator  used  to  alert  auto  sequence  processing  as  to  whether 
additional  work  can  be  done  during  this  execution. 

Boolean 

203 

Timer  Constants  Array 

SSB_TBp®_C0NSTANTS_ARRY 

Au  array  of  values  which  represent  each  latch  group  and  dopr  * s maximum 
time  allowed  to  open  pr  close  during  .an  auto  sequence.  Values  are* 
(kOj  h0?  60,  126,  60,  126).  ■ 

Array(6) 

Scalar 

20k 

Mode  Transition  Enable/ 
Inhibit  Event 

CZ1E_0PS_M0DE  INHIBIT$3 

An  event  in  UI  compaol  table  CZ1_C0MM0N  used  to  inhibit  QPS/M0DE 
transition  whenever  the  PBD  control  switch  is  not  in  the  stop  position 

Array(.3) 

Event 
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and  enable  OPS/MODE  transition  whenever  it  is, 

205  OPEN/CLOSE  Complete  Ind.  SSB_OPEN_CLOSE_COMPLETE  An  Indicator  Set  To  Indicate  When  The  Latch  Groups  And  Doors  Are  Fully  Integer 

Closed 

1 = Fully  Open 

2 = Fully  Closed 

0 = None  Of  The  Above 

206  Power  Disable  Ind.  SSB_POWER_DISABEE_IND  An  Indicator  Set  When  a Power  Off  Request  is  Processed  To  Alert  PBD  Boolean 

Cyclic  To  Turn  Off  the  Reset  Masks  For  the  Power  Enable /Disable  !B! 

Commands  On  the  Next  Execution. 

3.2.1.21  Standby  Water  Coolant  Temperature  Control 
(No  Entries) 
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3 ,2.1,22  Antenna  Management 

1 

Geocentric  Horizon 

SSM_GE0_H0RIZC® 

Geocentric  horizon  in  Greenwich  True  of  Date  Cartesian  Coordinates 
Units  - Radians . 

Scalar 

2 

Geocentric  Earth  Radius 

CSMK_GEO_EARTH_RAD 

Geocentric  earth  radius.  Units  - Feet.  Initial  value  - 20,  925s  874 

Scalar 

7 

Sine  of  Pitch  Angle 

. SSM_SIN__PTCH 

Sine  of  orbiter  earth-relative  pitch  angle.  Units  - none. 

Scalar 

8 

Sine  of  lav  Angle 

SSM_SIN_YAW 

Sine  of  orbiter  earth-relative  yav  angle.  Units  - none. 

Scalar 

9 

Sine  of  Roll  Angle 

SSM_SIN_R0LL 

Sine  of  orbiter  earth-relative  roll  angle.  Units  - none. 

Scalar 

10 

Cosine  of  pitch  Angle 

SSMjC0S_PTCH 

Cosine  of  orbiter  earth-relative  pitch  angle.  Units  - none, 

Scalar 

11 

Cosine  of  Yaw  Angle 

SSM_C0S_YAW 

Cosine  of  orbiter  earth-relative  yaw  angle.  Units  - none. 

Scalar 

12 

Cosine  of  Roll  Angle 

SSM_C0S_R0LL 

Cosine  of  orbiter  earth-relative  roll  angle.  Units  - none, 

Scalar 

1 6 

Coordinates  Transforma- 
tion Matrix 

SSM_  TRANSFORMATION J4ATRIX 

Coordinates  transformation  matrix  to  the  Orbiter  Body  Axis  coordinates 
system  from  the  Greenwich  True  of  Date  coordinates.  Units  - none. 

MATRIX(3,3) 

i6f 

Delta  Time 

SSM_DELTA_TIME 

Complete  delay  time  used  to  compute  the  attitude  compensation  matrix. 
Units  - seconds. 

Scalar 

l6g 

Attitude  Compensation 
Matrix 

ssmjitt_comp_matrix 

Matrix  used  in  computation  of  LOS  angles  to  compensate  for  data  transport 
delay.  Units  - none. 

MA.TRIX(3.3) 

l6e 

IT 

Clocktime 

Line-of -Sight  Unit 
Vector  to  East  TDRS 

CLOCKTIME 

SSMJTORSJLOS 

Current  time.  Used  to  compute  transport  delay  time 

Line-of*^sight  unit  yector  from  orbiter  to  TDRS  in  Greenwich  True  of  Date 
coordinates.  Units  - none, 

Scalar 

Double 

VECT0R(3) 

18 

Line-of-Sight  Unit 
Vector  to  East  TDRS 

SSM_TDRS_UHIT_LOS$  t2 ; * ) 

Line-of-sight  unit  yector  from  Orbiter  to  East  TDRS  in  Orbiter  body  axis 
coordinates.  Units  - n<?ne. 

VECT0R(3) 

19 

Line-of-Sight  Unit 
Vector  to  West  TDRS 

SSMJTDRS JJNIT_L0S$  ( .1 : * ) 

Line-of-sight  unit  vector-  from  Orbiter  to  vest  TDRS  in  Orbiter  body  axis 
coordinates.  Units  - None. 

VECT0R(3) 

24 

Total  Number  of  Daily- 
Rotations  Since  TDRS 
Ascending  Node  Crossing 

SSM_OMEGA_DELTA_T 

Difference  between  time  tag  of  NAV  state  vector  and  time  of  TDRS  Ascend- 
ing Node  Crossing  multiplied  by  the  rotation  rate  of  the  earth.  Units  - 
rotations . 

Scalar 

28 

Geocentric  Latitude  of 
TDRS 

SSMJTDRS_GE  )_IAT 

Geocentric  Latitude  of  TDRS.  Units  - Radians 

. 

Scalar 

29 

Geocentric  Longitude  of 
TDRS 

SSM_TDRS_GE0__L0NG 

Geocentric  longitude  of  TDRS.  Units-  Radians 

Scalar 

TABLE  NAME:. 


.REPRODUCIBILITY  of  Til 
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HAL/S  NAME 


32  Fractional  Part  of  SSMJFRACTXONJROTATION. 

Uncompleted  Rotation 

1*5  TDRS  Elevation  from  SSM_TDRS_ELEV_VERT 

Vertical 


1*6  TDRS  Elevation  Above 

Horizon  SMM  TDRS  ELEV  HORIZ 


DESCRIPTION 


ATTRIBUTES 


Fractional  Part  of  Uncompleted  Earth  Rotation.  Units  - Radians 

Angle  between  orbiter  to  earth  vector  and  TDRS  position  vector  in  Green- 
wich True  of  Date  coordinates.  Units  - Radians, 

TDRS  elevation  above  the  geocentric  horizon.  Units  Degrees 


Scalar 

Scalar 

Scalar 
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* 

ITEM 

HAL/S  NAME 

DESCRIPTION 

attributes 

50 

Line-of-Sight  Computa- 
tions CALL  List 

Data  passed  to  and  from  the  internal  procedure  SSM_L0S_C0MP . This  data 
includes: 

0 Line-of-sight  vector  to  target  (input) 

0 Line-of-sight  unit  vector  (output) 

0 Line-of-sight  roll  angle  to  target  - degrees  ( output ) 

0 Line-of-sight  pitch  angle  to  target  - degrees  (output) 

0 Line-of-sight  roll  angle  to  target  - rasters  (output) 

0 Line-of-sight  pitch  angle  to  target  - rasters  (output) 

51 

Line-of-sight  vector  to 
target 

SSM_TGT_L0S 

Line-of-sight  unit  vector  from  orbiter  to  target  in  Greenwich  true  of 
date  coordinates.  Input  to  SSM_L0S__C0MP.  Units  - none. 

VECT0R(3) 

52 

Line-of-sight  unit 
vector 

SSM_TGT__UKIT_LOS 

Line-of-sight  unit  vector  from  orbiter  to  target  in  Orbiter  Body  Axis 
Coordinates.  Output  from  SSM_L0S_C0MP . Units  - none. 

VECTOR ( 3 ) 

53 

Line-of-Sight  Unit  Vector 
X-component 

SSM_TGT_OTIT_LOS$l 

X-component  of  line-of-sight  unit  vector.  Internal  to  SSM_L0S_C0MP . 
Units  - none. 

Scalar 

5b 

Line-of-sight  Unit  Vector 
Y-component 

SSM_TGT_UKIT_L0S$2 

Y-component  of  line-of-sight  unit  vector.  Internal  to  SSM_L0S_C0MP . 
Units  - none. 

Scalar 

55 

Line-of-sight  Unit  Vector 
Z-eomponent 

SSM_TGT_UNIT_LOS$  3 

Z-eomponent  of  line-of-sight  unit  vector.  Internal  to  SSM_L0S_C0MP . 
Units  - none. 

Scalar 

56 

Line-of-sight  Roll  Angle 
to  target  - degrees 

SSM_TGT_ROLL_DEG 

Roll  look  angle  to  target  from  Orbiter  Z-body  axis  measured  positively 
around  the  X-axis.  Output  from  SSM__L0S_C0MP . Units  - degrees. 

Scalar 

57 

Line-of-Sight  Pitch 
Angle  to  Target-Degrees 

SSM_TGT_PTCH_DEG 

Pitch  look  angle  to  target  from  Orbiter  Z-body  axis  measured  positively 
around  the  Y-axis.  Output  from  SSM_L0S__C0MP . Units  - degrees. 

Scalar 

58 

Line-of-Sight  Roll  Angle 
to  Target  - Rasters 

SSM_TGT_R0LL_RAS 

Line-of-sight  roll  angle  to  target  - degrees  converted  to  units  required 
to  drive  a dynamic  symbol  on  the  Antenna  Management  Display.  Outputs  from 
SSM_L0S__C0MP . Units  - Rasters. 

Scalar 

59 

Line-of-Sight  Pitch  Angle 
to  Target  - Rasters 

SSMJTGTJPTCHJRAS 

Line-of-sight  pitch  angle  to  target  - degrees  converted  to  units  required 
to  drive  a dynamic  symbol  on  the  Antenna  Management  Display.  Output 
from  SSM_L0S  COMP.  Units  - Rasters. 

Scalar 

60 

Orbiter  Position  Vector 
Magnitude 

SSM_0RB_P0S__MAG 

Magnitude  of  Orbiter  Position  Vector  in  Greenwich  True  of  Date  coordinates 
Units  - Feet. 

Scalar 

61 

Orbiter  Unit  Vector 

SSM_ORB_UKIT 

Unit  vector,  in  Greenwich  True  of  Date  coordinates,  corresponding  to 
Orbiter  position  vector.  Units  - None. 

VECTOR ( 3 ) 

62 

TDES  Index 

S SM_TDR  S_I  NDEX 

Loop  counter  used  to  index  to  either  East  or  West  TDRS. 
Units  - None 

Integer 

68 

Previous  Ku-Band  TDRS 
Select  Item 

ssmjcumito_prevj:drs_sel 

Value  of  Ku-Band  TDRS  Select  Item  on  last  previous  execution.  Units  - 
none.  Initial  value  - 0. 

Bit (16) 
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ATTRIBUTES 

TO 

TDRS  Used  for  Ku-Band 

SSM_KUBAND_TDRS_USED 

TDRS  used  in  Ku-Band  steering  (1  - west,  2 - East).  If  a TDRS  is 
is  selected  for  Ku-band,  it  is  used.  Otherwise,  the  TDRS  not  last 
selected  for  Ku-Band  is  used.  Units  - none.  Initial  value  - 0. 

Integer 

71 

TDRS  Hot  Last  Selected 
for  Ku-Band 

SSMJCUBAND_TDRS_NOT_LAST_SEL 

The  TDRS  which  was  not  last  selected  for  Ku-Band  (1  = West,  2 = East) 
e.g.,  if  the  west  TDRS  is  selected,  the  TDRS  not  last  selected  becomes 
east.  Units  - none.  Initial  value  - 2. 

Integer 

72 

TDRS  Selection  Call  List' 

Data  passed  to  and  from  the  internal  procedure  SSM_TDRS_SELECTION . This 
data  includes: 

o TDRS  Select  Item  (input) 

o Previous  TDRS  Select  Item  (input) 

o TDRS  Selected  ( input /output ) 

73 

TDRS  Select  Item 

SSM_TDRS_SEL 

Indication  of  which  TDRS  to  select.  Input  to  SSM_TDRS_SELECTION. 
Units  - none. 

Bit  (16) 

74 

TDRS  Select  Auto 

SSM_TDRS_SEL$1 

Indication  to  automatically  select  TDRS.  Input  to  SSM_TDRS  SELECTION. 
Units  - none. 

75 

TDRS  Select  West 

SSM_TDRS_SEL$3 

Indication  to  select  west  TDRS.  Input  to  SSM_TDRS_SELECTION . Units  - 
none . 

76 

Previous  TDRS  Select 
Item 

SSM_TDRS_PREV_SEL 

Value  of  TDRS  Select  Item  on  last  previous  execution.  Input  to  SSM  TDRS 
SELECTION.  Units  - none. 

Bit  ( 16 ) 

77 

Previous  TDRS  Select  Autc 

SSM_TDRS_PREV_SEL$1 

Value  of  TDRS  Select  Auto  on  last  previous  execution.  Input  to  SSM_TDRS_ 
SELECTION.  Units  - none. 

78 

TDRS  Selected 

SSM_TDRS_SELECTED 

TDRS  selected  based  on  TDRS  select  item  and  previous  TDRS  select 
item.  Co -none,  l=west , 2=east).  Input  to  and  output  from  SSM_TDRS_ 
SELECTION.  Units  - none. 

Integer 

82 

Line-of-Sight  Unit  . 
Vector  to  Ku-Band  Target 

SSM_KUBAND_TGT_LOS 

Line-of-sight  unit  vector  to  GNC  target  or  TDRS  used  by  Ku-Band.  First 
in  Oribter  Body  Axis  Coordinates,  and  then  biased  to  Ku-Band  Antenna 
Coordinates.  Units  - none. 

VECTOR  (3.) 

83 

Line-of-Sight  Unit  Vector 
to  Ku-Band  Target 
X-component . 

SSM_KUBMD_TGT_L0S$1 

X-component  of  line-of-sight  unit  vector  to  Ku-band  target.  Units  - none. 

Scalar 

84 

Line-of-sight  Unit  Vector 
to  Ku-Band  Target 
Y - component. 

SSM_KUBAUD_TGT_L0S$2 

X-component  of  Line-of-sight  unit  vector  to  Ku-Band  Target.  Units  - none. 

Scalar 

85 

Line-of-Sight  Unit  Vector 
to  Ku-Band  Target 
Z-component 

SSM_mBAirD_TGT_L0S$3 

Z-component  of  line-of-sight  unit  vector  to  KU-Band  Target.  Units  - none 

Scalar 
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105 

Acquisition  Sequence 
Flag 

SSM_KUBAND_ACQ_SEQ 

Flag  indicating  whether  or  not  a Ku-Band  acquisition  sequence  is  in 
progress.  ON  = sequence  in  progress,  OFF  = sequence  not  in  progress 
Units  - none.  Initial  Value  - Off. 

Bit(l) 

106 

TDRS  Used  For  Ku-Band 
Last  Cycle 

SSM_KUBAND_TDRSJJSED_LAST 

Value  of  TDRS  used  for  Ku-Band  during  the  last  previous  execution. 
(l==west,  2=east).  Units  - none.  Initial  value  - 0. 

Integer 

no 

GNC  Pointing  Flag  Last 
Cycle 

SSM  GNC  POINTING  LAST 
CYCLE 

Value  of  GNC  Pointing  flag  during  the  last  previous  execution. 
Units  - none.  Initial  value  - OFF. 

Bit(l) 

112 

Search-In-Progress  Flag 

S SM_SEARCH_IN_PROGRES  S 

Flag  indicating  whether  or  not  a Ku-Band  search  has  been  initiated. 
0N=search  has  been  initiated  and  has  not  terminated.  Off  = search 
has  either  not  been  initiated  or  has  been  initiated  and  has  subsequently 
terminated.  Units  - none.  Initial  value  - OFF. 

Bit  (1) 

113 

Time  to  Initiate  Search 

SSM_SEARCH_INIT_TIME 

Value  of  Special  Processes  Current  Time  at  which  Search-Initiate 
Discrete  is  to  be  set.  Computed  from  Special  processes  Current  Time 
and  x-second  delay  at  beginning  of  acquisition  sequence.  Units  - 
seconds . 

Scalar 

117 

Search  Discrete  Previous 
Cycle 

SSM_KUBAND_SEARCH__LAST_ 

CYCLE 

Value  of  Search  Discrete  during  last  previous  execution.  Units  - none 
Initial  value  - OFF. 

Bit  Cl) 

119 

AM  ICC  Enable  Flag 

ENABLE_AM_DATA_MSG 

Flag  in  the  ICC  Message  table  which  indicates  to  the  ICC  Router  whether 
the.  AM  ICC  Buffer  will  accept  data.  1=AM  ICC  Buffer  not  in  use  and  will 
accept  data,  0=AM  ICC  Buffer  in  use  and  will  not  accept  data.  Units  - 
none.  Initial  value  - 1. 

Bit  Cl) 

121 

Previous  S-Band  TDRS 
Select  Item 

SSMJ3BAND _PREV__TDRS_SEL 

Value  of  S-Band  TDRS  Select  Item  on  last  previous  execution.  Units  - 
none.  Initial  value  - 0. 

Bit  (l6) 

1 66 

Current  Site  Pointer 

SSM_CURRENT_SITE_PTR 

Index  into  site  vectors  and  site  inhibit  flags.  Points  to  information 
for  site  currently  under  consideration.  Units  - none.  Initial  Value 
- 1. 

Integer 

167 

Sine  of  Site  Visibiltiy 

SM_SIN_SITE_VIS 

Sine  of  site  visibility  above  horizon  (TM  constant)  during  current 
execution.  Units  - None. 

Scalar 

169 

Site  Selected  Flag 

SSM_SITE_SEL_FLAG 

Flag  indicating  that  a site  was  been  selected  during  the  current 
execution.  Initialized  to  OFF  during  each  execution.  Units  - none 

Bit  (1) 

170 

Site  Counter 

SSM_SITE_CTE 

Count  of  number  of  sites  considered  during  current  execution.  Consider- 
ation of  sites  is  stopped  when  count  passes  1 6.  Units  - none. 

Integer 

186 

Line-of- sight  Sector  to 
Site 

S SM__S  ITE_L0S 

Line-of-Sight  unit  vector  to  current  site  in  Greenwich  True  of  Date 
coordinate  system.  Units  - none. 

VECTOR ( 3 ) 

2hh 

Sine  of  Elevation  Angle 

SSM_S  IN_SITE_ELEV 

Sine  of  elevation  angle  to  current  site.  Units  - none. 

Scalar 
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HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

I 250 
1 
1 

No  Quad  Selected  Flag 

SSM_N0_QUAD_SEL 

Internal  flag  indicating  whether  a quad  antenna  is  selected  at  the  RF 
Switches.  ON  = No  Quad  Selected.  OFF  = Quad  selected.  Units  - none. 

BOOLEAN 

S5I 

No  Hemi  Selected  Flag 

SSM_NG_HEMI_SEL 

Internal  flag  indicating  whether  a hemi  antenna  is  selected  at  the  RF 
switches . ON  = No  Hemi  selected.  OFF  - Hemi  selected.  Units  - none. 

BOOLEAN 

2=3 

Quad  Selected  by  GPC 

S SM_QUAD_SEL_3Y_GFC 

Quad  antenna  selected  by  GPC  (l=upper  right,  2 = Lower  right,  3 = Lower 
Left,  4 ~ Upper  left).  Units  - none.  Initial  vlaue  - 0. 

Integer 

257 

Hemi  Selected  by  GPC 

SSM_KEMI_S2L_BY_GPC 

Kami  antenna  selected  by  GPC  (l  = upper  Hemi,  2 = lower  Hemi).  Units 
- none.  Initial  Value  - 0. 

Integer 

258 

Target  Quadrant 

S SM_TARGET_QUADRANT 

Quadrant  containing  line-of-sight  roll  angle  to  S-Band  target  (TDRS  or 
ground  site).  Units  - None. 

Integer 

259 

Quad  Antenna  Quadrant 
Array 

SSM  QUAD  ANT  QUADRANT 

Array  used  to  assign  Quad  selected  by  GPC  using  target  quadrant  as  an 

Array(U) 

Integer 

Target  Quadrant  Quad  Selected  by  GPC 

1 4 

2 3 

3 2 

4 1 

Units  - none.  Initial  values  - (4,3, 2,1). 

260 

Hemi  Antenna  Quadrant 
Array 

SSM_HEMI_ANT_QUADRANT 

Array  used  to  assign  Hemi  selected  by  GPC  using  target  quadrant  as  an 
index : 

Array(4) 

Integer 

Target  Quadrant  Hemi  Selected  by  GPC 

1 1 

2 2 

3 2 

!t  1 

Units  - none.  Initial  Values  - (l, 2,2,1). 

298 

Converted  Line-cf-Sight 
Roll  Angle  to  Target 

SSM_TGT_R0LL_C0N 

Line-of-sight  roll  angle  to  target-degrees  converted  from  a range  of 
(-180,180)  to  a range  of  (0?36Q),  Units  - degrees, 

Scalar 

299 

Quadrant  Number 

S SK_QUADRANT_NUM 

Number  used  to  determine  target  quadrant.  Computed  using  converted  LQS 
roll  angle  to  target.  Units  - None. 

Scalar 

300 

Fractional  part  of  Quad- 
rant Number 

SSM_FRAC_QUAD 

Number  used  to  determine  if  target  point  is  in  a transition  region, 
Units  - none. 

Scalar 
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317 

(Deleted) 

318 

Uplink.  Control  Site  In 
View  Flag 

CZl£J)_UL_Cm$l 

Flag  used  by  UI  to  determine  whether  to  accept  Uplink  (based 
on  whether  a site  is  in  view) 

319 

Uplink  Control  ICC  Enable 

ICC_CZ1B_D_UL_CM,L 

Replace  macro  which  causes  Uplink  Control  Flag  (including 
Uplink  Control  Site  In  View  Flag)  to  be  ICC’ed. 
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- # 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

3.1.2.23  Uplink  Processor 

2 

SM  Uplink  Event 

Event  set  by  the  UI  Uplink  Processor  when  an  uplink  load  is  to  be 
processed  by  the  SM  major  function.  Reset  by  SM  when  the  load  is 
moved  from  the  Two-Stage  Buffer.  Contained  in  CDU  LNK  C0MP00L. 
Initial  Value  - OFF. 

Event 

Latched 

3 

Two-Stage  Buffer 

Area  containing  uplink  load  passed  from  UI  to  application.  Contained 
in  CDU_LNK  COMPOOL.  Initial  Value  - 0. 

Array (67 ) 
Bit (l6) 

k 

SM  Uplink  Buffer 

SUL_BtIFFER 

Area  to  which  uplink  load  is  moved  by  SM  for  processing  of  load. 
Units  - None.  Initial  Value  - 0. 

Array ( 6j ) 
Bit (16) 

5 

Op  Code 

SUL_0P_C0DE 

Value  indicating  the  type  of  uplink  load  received.  REPLACE  name  for 
SUL_BUFFER$ (1:8  TO  l4). 

6 

MMCJ  Patch  Op  Code 

SUL__MMU_0P 

Value  of  MMU  Patch  Op  Code.  REPLACE  name  for  6. 

7 

Ku-Band  Antenna  Control 
Op  Code 

SUL_KU_CMTL_0P 

Value  of  Ku-Band  Antenna  Control  Op  Code.  REPLACE  name  for  J. 

8 

TDRS  state  Vector  Load 
OP  Code 

SULJTDRS_STATE_OP 

Value  of  TDRS  State  Vector  Load  Op  Code.  REPLACE  name  for  22. 

9 

Ku-Band  Bias  Matrix  Load 
Op  Code 

SUL_KU_BIAS_OP 

Value  of  Ku-Band  Bias  Matrix  Load  ,0p  Code.  REPLACE  name  for  23. 

10 

Payload  Data  Load  Op 
Code 

SUL_PL_DATA_OP 

■ 

Value  of  Payload  Data  Load  Op  Code.  REPLACE  name  for  2 6. 

11 

PSP  Configuration  Op 
Code  S 

SUL _PSP_CON_OP 

Value  of  PSP  Configuration  Op  Code.  REPLACE  name  for  27. 

12 

TM  Block  Update  Op  Code 

SUL_TMBU_OP 

Value  of  TM  Block  Update  Op  Code.  REPLACE  name  for  32. 

Ik 

Ku-Band  Uplink  Reset 
Mask 

SUL_KU_CNTL_RESET 

Part  of  Ku-Band  Antenna  Control  load.  Mask  of  bits  to  be  turned 
off  in  the  Ku-Band  Uplink  Command  Word.  REPLACE  name  for 
SUL_BUFFER$(2: ) 

15 

Ku-Band  Uplink  Set  Mask 

SUL_KU_CNTL__SET 

Part  of  Ku-Band  Antenna  Control  load.  Mask  of  bits  to  be  turned  on 
in  the  Ku-Band  Uplink  Command  Word.  REPLACE  name  for  SUL__BUFFER$ ( 3 : ) 

18  . 

Uplink  Inclination  of 
East  TDRS 

SUL_IHCL_EAST_TDRS 

Part  of  TDRS  State  Vector  Load.  New  Value  of  Inclination  of  East 
TDRS  Orbital  Plane.  REPLACE  name  for  SUL_BUFFER$(2  TO  3:). 

19 

Uplink  Inclination  of 
West  TDRS 

SUL_IKCL_WEST_TDRS 

Part  of  TDRS  State  Vector  Load.  New  value  of  Inclination  of  West 
TDRS  Orbital  Plane.  REPLACE  name  for  SUL__BUFFER$ ( 12  TO  13:). 

22 

Uplink  Longitude  of 
East  TDRS 

SUL_LOKG_EAST_TDRS 

Part  of  TDRS  State  Vector  Load.  New  value  of  Longitude  of  East  TDRS 
Ascending  Node.  REPLACE  name  for  SUL_BUFFER$ ( k TO  5:). 
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ATTRIBUTES 

23 

Uplink  Longitude  of 
West  TDRS 

SUL_LOHG_WEST_TDRS 

Part  of  TDRS  State  Vector  Load.  New  value  of  Longitude  of  West  TDRS 
Ascending  Hode.  REPLACE  name  for  SUL_BUEFER$(ll(  TO  15:)- 

26 

Uplink  Time  of  East 
TDRS  Crossing 

SUL_TIME_EAST_TDRS 

Part  of  TDRS  State  Vector  Load.  New  value  of  Time  of  East  TDRS 
Ascending  Node  Crossing.  REPLACE  name  for  SUL__BUFFER$ ( 6 TO  9 

27 

Uplink  Time  of  West 
TDRS  Crossing 

SULJ?IME_WEST_TDRS 

Part  of  TDRS  State  Vector  Load.  New  Value  of  Time  of  West  TDRS 
Ascending  Node  Corssing.  REPLACE  name  for  SUL_BUFFER$ ( l6  TO  19:). 

30 

Uplink  East  TDRS 
Position  Magnitude 

SUL_EAST_TDRS_POS__MAG 

Part  of  TDRS  State  Vector  Load.  New  value  of  East  TDRS  Position  Vector 
Magnitude.  REPLACE  name  for  SUL_BUFFER$(10  TO  11:). 

31 

Uplink  West  TDRS 
Position  Magnitude 

SUL_WEST_TDRS_POS_MAG 

Part  of  TDRS  State  Vector  Load.  New  value  of  West  TDRS  Position  Vector 
Magnitude.  REPLACE  name  for  SUL_BUFFER$ ( 20  TO  21:). 

33 

Ku-Band  Uplink  Bias 
Matrix 

SUL_KU_BIAS _MATRIX 

Data  portion  of  Ku-Band  Bias  Matrix  Load.  New  value  of  Ku-Band  Bias 
Correction  Matrix.  REPLACE  name  for  SUL_BUFFER$ ( 2 TO  19:). 

37 

Humber  of  Data  Sets 

SUL_TMBU_HUM_DS 

Part  of  TM  Block  Update  Load.  Number  of  data  sets  in  load.  REPLACE 
name  for  SUL_BUEFER$(3:13  TO  16). 

38 

Data  Set  Index 

SUL_DS_INDEX 

Loop  counter  which  points  to  TMBU  data  set  currently  being  processed. 

Integer 

39 

Valid  Data  Set  Type 
Flag 

SUL_VAL_DS_FLAG 

Internal  flag  set  to  ON  when  Data  Set  Type  is  determined  to  be  valid. 

Boolean 

Uo 

Type  Index 

SUL_TYPE_INDEX 

Loop  counter  which  points  to  entries  in  the  Valid  DS  Type  Array  for 
comparison  to  the  Data  Set  Type  currently  being  processed. 

Integer 

hi 

Valid  DS  Type  Array 

SUL_VAL_DS_TYPE 

Array  containing  values  of  all  valid  data  set  types.  Initial  Value  - 
(2,3,^,5,6,7,11,12,17) 

Array (9) 
Integer 

b3 

Data  Set  Type 

SUL_DS_TYPE(Q) 

Part  of  TM  Block  Update  Load.  Indicates  the  type  of  data  set  Q. 
REPLACE  name  for  SULJBUEFER$ ( 1(  Q:1  TO  8) 

bb 

TM  Constant  Value 
Item  Humber  . 

CSTK_C  0H_VAL_ITEM . 

Value  of  item  representing  a TM  Constant  Value.  REPLACE  name  for  17 . 

U7 

TMBU  Parameter  ID 

SUL_TMBU_PAEMID  ( Q) 

Part  of  TM  Block  Update  Load.  Identifies  parameter  to  be  updated  as 
part  of  data  set  Q.  REPLACE  name  for  SUL  BUFFER$(1(  Q:9  TO  16) 
SUL_BUFFER$(1(  Q + l). 

1(9 

Table  Maintenance  Pro- 
cess Event 

STM_TABLE_MAIN 

Event  associated  with  the  Table  Maintenance  Process  by  FCOS.  Event 
is  ON  when  the  Table  Maintenance  Process  is  executing  or  awaiting 
execution  and  returns  to  OFF  when  the  process  completes. 

Event 

51 

TMBU  Parameter  Value 

SUL_TMBU_PAEM_VALUE  ( Q ) 

Part  of  TM  Block  Update  Load.  New  value  of  parameter  updated  by  data 
set  Q.  REPLACE  name  for  SUL_BUFFER$ ( 1+  Q + 2 TO  h Q + 3:). 
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52 

TM  Constant  ID  Item 
Number 

CSTK_COH_ID_ITEM 

Value  of  item  representing  a TM  Constant  ID.  REPLACE  name  for  l6. 

53 

TM  Parameter  ID  Item 
Number 

CSTK_PARM_ID_ITEM 

Value  of  item  representing  a TM  parameter  ID.  REPLACE  name  for  1. 

55 

Header  Buffer 

CDHy_PATCH_HEQUEST 

Structure  of  innut  parameters  to  the  MM  utility  program.  Stored  in  VU 
compool  CDH_MM__  UTILITY. 

56 

MM  Utility  Buffer 

CDXV_RW__BUFFER 

Buffer  used  for  MM  Utility  HQ  & input  messages  stored  in  VU  compool 
CDHJIMJJTILITY 

57 

Patch  Comp 

CDHB_PATCH_COMP 

Bit  within  MM  Utility  program.  Input  structure  which  causes  an  MM-to- 
MM  Compare  stored  in  VU  compool  CDH_^_UTILITY 

58 

Patch  Dump 

CDHB_PATCH_DUMP 

Bit  within  MM  Utility  Program.  Input  .structure  which  causes  and  MM-to- 
MM  Dump.  Stored  in  VU  -Compool  CDH _MM JQTILITT 

. 59 

MM  Request  OP  Code 

CDHB_PATCH_OPCODE 

OP  Code  for  MM  Utility  operations.  Stored  in  ‘VU  compool  CDH_MM_UTILITY 

60 

GND/Display  Mode 
Indicator 

CDHV_PATCH__RHW 

Router  Header  Word  in  LDB  inputs  to  MM  utility  stored  in  VU  compool  CDH_ 
MMJJTILITY 

6l 

Uplink  Message  Flag 

CDHBJJL_MSG 

Indicator  to  I Wl  utility  for  unique  uplink  message  handling.  Stored  in 
VU  compool  CDH_MM_UTILITY 
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3. 3.1*2  Table  Maintenance  Process 


19  I COT  Index 


Invalid  Indicator 


STM_COT_INDEX 
STM  INVALID  ■ USD- 


Saved  COT  Index 

Indicates  value  entered  is  invalid. 


Number  of  Limit  Sets  Save  STM_LIM_SET_SAVE 
Class  2 limit  indicator  STM  CLASS2  LIM  IND 


Class  0,  3,  4 Limit 
Indicator 


STM  CLASS034  LIM  IND 


Saved  number  of  limit  sets 


Class  2 for  PARM  when  ON 


Class  0,  3,  or  4 for  Parm  when  ON 


ID  Found  Flag 
ITEM  Type 


STM  ID  FOUND 


STM  ITEM  TYPE 


ON  when  an  ID  entry  number  is  found 

Array  of  8 containing  consecutive  numbers  starting  with  1. 
Item  Type  No.  Definition  . 

1 Parameter  ID 

2 Limit 

3 Noise  Filter 

4 Parameter  Annunciation  Status 

5 FDA  Status 

6 Constant  ID 

T Constant  Value 

8 Checkpoint  Execute 


Integer  (9) 


34  ITEM  Table 


STM  ITEM  TABLE 


Array  of  20  containing  constant  element  numbers  running  from  1 to  9 


Array  Number 
1 
2 

3 

4 

5 

6 

7 

8 
9 

10 


Array  Number 
11 
12 

13 

14 

15 

16 
IT 
18 

19 

20 


Integer  (21) 
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ITEM 
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DESCRIPTION 

ATTRIBUTES 

1 

Item  Entry 

KEY 

. 

3. 3.2.1  SCM  Specialist  Function  Control  Segment 
Value  set  by  UI  based  on  inputs  to  SCM  Spec. 

Integer 
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# 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

3. 3. 2. 2 SCM  Process 

15 

Item  Table 

SCM_ITEM_TABLE 

Array  of  6 entries  to  convert  ITEM  NUMBER  to  CASE  INDEX  for  example: 
ITEM  TYPE 

Item  Number  (Case  Index) 

1 1 

2 2 

3 3 

k h 

5 k 

6 5 

Array ( 10 ) 
Integer 

l6 

Item  Type 

SCM  ITEM  TYPE 

Type  obtained  from  ITEM  TABLE 

Integer 

IT 

Error  Indicator 

S CM__CLASS5_ERR0R 

Indicator  used  to  indicate  need  to  output  Class  5 error  message. 

Boolean 

18 

Number  Discrepancies 

SCM__NUM_DISCREP 

Counter  used  to  count  up  to  10  Discrepancy  Message 

Integer 

23 

FCOS  Read/Write  Macro 
. Call  List 

Input  to  FCOS  indicating  the  following: 

o MM  Address 
o Pointer  to  SCML  Buffer 
o WRITE  STATUS 

2k 

WRITE  STATUS 

STATUS  word  set  by  FCOS  when  an  error  occurs 

25 

MM  Address 

Address  on  Mass  Memory  for  SCM  List 

26 

Pointer  to  SCML  Buffer 

Address  in  core  for  SCM  List  to  be  read  to  or  written  from 

27 

IFW  FLAG 

ICC_CSCV_ICC _MSG 

Transmit  SCM  Data  Request  MSG  Flag  for  UI  in  CZ2_  COMMON 

Bit  ( 1 ) 

28 

ENABLE/INHIBIT  FLAG 

ENABLE__SCM_DATA_MSG 

ENABLE  Receipt  of  DATA  FLAG  INDICATES  Receipt  of  Data  for  SCM  in  CZ2 
COMMON. 

Bit(l) 

30 

Compare_Error 

SCM_C0MPARE_ERR0R 

Flag  used  to  indicate  need  to  output  discrepancy  message 

Boolean 

1*1* 

Found  Flag 

SCM_F0UND_FLAG 

Flag  -used  to  indicate  PARM  ID  MATCH  found  in  SCML 

Boolean 

U8 

A_FLAG 

SCM_AFLAG 

Used  by-  3 POS  switch  processing  indicating  which  Parm  ID  of  3 POS 
switch  pair  being  processed 

1*7 

Section  Indicator 

SCM_SECTI0N 

Used  to  indicate  Section  of  SCM  list  that  contains  requested  Parm 

Integer 

51 

3 Pos_Error 

SCM_3P0S_EEB0E 

Used  to  indicate  invalid  3 POS  switch  should  be  states 

Boolean 

55 

Common  Buffer  In  Use 
Flag  for  SCM 

■ SCM_COM_BUF_FR-EE 

•Indicator  to  SCM  of  the  availability  of  the  SM  Common  Buffer.  ON  - 
buffer  available.  OFF  = Buffer  unavailable. 

BIT ( 1 ) 
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AM  Item  Processor 
Call  List 

Display  Index 


Item  Entry 
Item  Type 
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HAL/S  NAME 


D IND 


ITEM  WO 


SAM  ITEM  TYPE 


SAM  ITEM  CODE 


DESCRIPTION 


3.3.*t  AM  Item  Processor 

Data  passed  to  the  AM  Item  Processor  "by  the  calling  program. 

Consists  of  Display  Index. 

Index  to  the  copy  of  a U/I  table  containing  keyboard  entries  referenced 
by  the  AM  Item  Processor.  The  AM  Item  Processor  does  not  directly  use 
the  Display  Index,  but  it  is  used  by  U/I  grammar  macros  referenced  by 
the  AM  Item  Processor 

The  UI  grammar  macro  used  by  the  AM  Item  Processor  to  reference  the 
item  number  input  to  the  AM  Display. 

An  array  in  which  each  element  indicates  (via  CASE  number)  the  type 
of  the  item  entry  which  indexes  into  that  array  element.  The 
following  table  shows  the  values  to  which  this  array  is  initialized 


Item  Entry 

1 - Radar  Range  Estimate  Auto 

2 - Radar  Range  Estimate  Min 

3 - Radar  Self  Test  Initiate 

b - Ku-Band  Gimbal  Motor  Override 

5 - Ku-Band  TDRS  Select  Auto 

6 - Ku-Band  TDRS  Select  West 

7 - Ku-Band  TDRS  Select  East 

8 - S-Band  TDRS  Select  Auto 

9 - S-Band  TDRS  Select  West 
|10  - S-Band  TDRS  select  East 

11  - S-Band  Site  Select  Auto 

12  - S-Band  Site  Select  Wext 

13  - Auto  S-Band  Select  Enabled 
1^  - Auto  S-Band  Select  Inhibited 


Item  Type 

1 

1 

2 

3 

b 

b 

b 

5 

'5 

5 

6 


An  array  in  which  each  element  contains  the  item  variable  value  which 
corresponds  to  the  item  entry  which  indexes  into  that  array  element. 

The  following  table  shows  the  values  to  which  this  array  is  initialized 
(see  Item  Type  description  above  for  item  entry  names). 


Item  Entry 


Item  Code 


1 

1000 

0000 

0000 

0000 

2 

0100 

0000 

0000 

0000 

3 

0000 

0000 

0000 

0000 

1* 

0000 

0000 

0000 

0000 

5 

1000 

0000 

00.00 

0000 

6 

0010 

0000 

0000 

0000 

T 

0100 

0000 

0000 

0000 

8 

1000 

0000 

0000 

0000 

9 

0010 

0000 

0000 

0000 

10 

0100 

0000 

0000 

0000 

11 

1000 

0000 

0000 

0000 

ATTRIBUTES 


Integer 


Integer 

Array (10) 
Integer 


Array ( 10 ) 
Bit(l6) 
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Item  Entry 


DESCRIPTION 


Item  Code 


ATTRIBUTES 


12 

13 

lb 


0100  0000  0000 
1000  0000  0000 
0100  0000  0000 


0000 

0000 

0000 


Item  entry  from  keyboard  to  initiate  Radar  self  test 


Item  entry  from  keyboard  to  override  Ku-band  Gimbal  Motor 


-a 

— ‘ VO 


BOOK:  OFT  SM  Detailed  Design  Specification 


DATA  ITEM  D 


»;'TOfi 


Appendix  E 


BOOK:  OFTSM  Detailed  Design  Specification 


v\ 

, 1 

u> 


DATA  ITEM  L-  ..V.-.T  OR  Appendix  E 


If 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

3. 3- 6.1  Payload  Control  Specialist  Function 

1 

Item  Entry 

KEY 

Value  obtained  from  UI  indicating-  that  an  item  entry  has  been  made. 

Integer 

2 

Item  No. 

SP1  ITEM  NO 

Value  passed  to  SPC  ITEM  containing  the  displacement  into  the  GXT  for  an 

Integer 

Sp2  ITEM  ND 
SP  3_ITEM_WD 
SP^  ITEM  HD 

item  entry. 

3 

DISP 

SP1_DISP 

Displacement  to  start  of  GXT  for  the  specific  Payload  Control  Spec. 

Integer 

SP2  DISP 
SP3  DISP 
SPU_DISP 

For  P/L  Control  Spec  1,  DISP=0. 

2,  DISP=50. 

3,  DISP=100. 

It,  DISP=ti50. 

Passed  to  the  Payload  Control  Initialization /Cleanup  routine. 

It 

Scalar  Data  Item 

SP1  Item  S 

Value  obtained  from  UI  containing  data  entered  on  an  analog  request 

Scalar 

SP2  ITEM  S 

Passed  to  SPC  ITEM  in  Call  List. 

Double 

SP3  ITEM  S 
SPlj_ITEM_S 

. 

5 

UI  Scalar  Value 

ITEM_S 

Location  in  UI  Compool  containing  EU  data  entered  on  analog  request. 

Scalar 

Double 

6 

DEU# 

: SP1_DEU 
SP2  DEU 
SP3  DEU 
SP^_DEU 

DEU  from  which  item  request  was  made.  Passed  to  SPC__ITEM  in  Call  List 

Integer 

7 

UI  DEU# 

D_DEU__NUMBER 

Location  in  UI  Compool  containing  DEU  number  from  which  request  was  made. 

Integer 

BOOK:  OFTSM  Detailed  Design  Specification 


ITEM 


HAL/S  NAME 


DESCRIPTION 


ATTRIBUTES 


3. 3. 6. 2 Payload  Control  Process 

Off scale  Indicator 

SPCJ3FFSCALE_IND 

Indicator  returned  from  the  Backward  Scaling  Module  to  indicate  an 
off-scale  result  value. 

Bit(l) 

Transaction  Status  Word 
for  Bite  Test  k 

SPC_BTlt_TSW 

Status  fields  for  I/O  Statuses  returned  from  FCOS. 

Bit  (32) 

Command  Word  Fields 

SFEJTCS  DISC  SET 
SPC  TCS  DISC  RESET 
SPC  TCS  - MDM  BT4 
SPCJCBCJUJTA 

Information  passed  to  FCOS  via  parameter  list  to  issue  TCS-IO  macro. 
Includes  MIA,  Module,  and  Channel. 

Bit (2b) 

FCOS  Data  Words 

SPC -DISC  REST . DLOC 
SPC  DISC  SET. DLOC 
SPC  JiNA. DLOC 

Fields  containing  pointers  to  data  which  FCOS  is  to  output. 

Name 

(atrb) 

TCS-IO  Device  ID 

SPC  DISC  RESET. DDEV 
SPC  DISC  SET. DDEV 
SPC_MDM_BTh . DDEV 

Part  of  parameter  list  passed  to  FCOS  defining  output  device. 

Integer 

TCSPF1 

TCSPF1 _DEVID 

Device  ID  defining  PF1  as  output  device.  Replace  name  for  Bus  38. 

TCSPF2 

TCSPF2_DEVID 

Device  ID  defining  PF2  as  output  device.  Replace  name  for  Bus  39. 

Pallet  MDM  1 

TCSPF1 __DEVID 

Device  ID  defining  Pallet  MDM  1 as  output  device.  Replace  name  for 
Bus  38. 

Pallet  MDM  2 

TCSPF2_DEVID 

Device  ID  defining  Pallet  MDM  2 as  output  device.  Replace  name  for 
Bus  39. 

Data  Item 

SPC_EU_DATA_ITEM 

Data  entered  via  DEU  keyboard  when  an  item  entry  for  an  analog 
command  is  made.  Passed  in  Call  List. 

Double 

Scalar 

Item  No. 

SPCJTEMJfO 

Value  passed  from  SP1,  SP2,  SP3,  or  SP^  containing  the  displacement 
into  the  GXT  for  an  item  entry. 

Integer 

Response  Word 

SPC_BTb_RESPONSE 

Contains  status  of  channel.  Obtained  as  a result  of  an  MDM  Bite  Test  b 

Bit (16) 

DEU  no. 

SPC_DEU 

DEU  on  which  item  entry  was  made.  Passed  in  Call  list. 

Integer 

Set  Word 

SPC_SET_OUT 

Output  word  for  set  mask.  Located  on  a fullword  boundary. 

Bit(l6) 

Reset  Word 

SPC_RESET_OUT 

Output  word  for  Reset  mask.  Located  on  a fullword  boundary. 

Bit(l6) 

Analog  Word 

. 

SP  C__PCM_VAL 

Output  word  for  analog  data.  Located  oh  a fullword  boundary. 

Integer 

e 
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DATA  ITEM  D‘:t  "'OP  Appendix  E 


# 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

3. 3. 6. 3 Payload  Control  Init /Cleanup 

2 

Command  Word  Fields 

,sti_tcs_btH 

Information  passed  to  FCOS  via  FCOS  parameter  list  to  issue  TCS-IO 
macro.  Includes  MIA,  Module,  and  Channel. 

Name 

(CWATRB) 

u 

TCS-IO  Device  ID 

STIJElA  DDEV 

Part  of  parameter  list  passed  to  FCOS  defining  output  device. 

Integer 

5 

TCSPF1 

TCSPF1_DEVID 

Device  ID  .defining  PF1  as  output  device.  Replace  name  for  Bus  38. 

6 

TCSPF2 

TCSPF2JDEVID 

Device  ID  defining  PF2  as  output  device.  Replace  name  for  Bus  39* 

7 

Pallet  MDM  1 

TCSPF1 _DEVID 

Device  ID  defining  Pallet  MDM  1 as  output  device.  Replace  name 
for  Bus  38. 

8 

Pallet  MDM  2 

TCSPF2_DEVID 

Device  ID  defining  Pallet  MDM- 2 as  output,  device.  Replace  name  for 
Bus  39- 

9 

Transaction  Status  Word 

SI1JPSW 

Status  fields  for  I/Q  Statuses  returned  from  FCOS. 

Bit  (32) 

ii 

DISP 

SI1_DISP 

Displacement  to  start  of  GXT  for  the  specific  Payload  Control  Spec. 
Passed  in  Call  List. 

Integer 

For  P/L  Control  Spec  1,  DISP=0. 

2,  DISP=50 

3,  DISP=100 

4,  DISP=150 

12 

Range 

SI1_RANGE 

Boolean  used  to  indicate  the  end  of  GXT  entries  for  a Payload  Control 
Spec.  Init  = True. 

lh 

Response  Word 

SIl_BTlt_EESPOHSE 

Contains  status  of  channel.  Obtained  as  a result  of  an  MDM  Bite 
Test  4. 

Bit (16) 
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DATA  ITEM  DESCRIPTOR 


# 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

. 

. 

' 

■ 

b 

3. 3* 8. 2 RMS  Item  Processor 

3 

Illegal  Entry  Flag 

RUD_ILLEGAL_ENTRY 

Indicates  that  UI  MACRO  should  he  enabled  for 
'Illegal  Entry'  Message  ■ 

Boolean 

5 

Case  Number 

RUD_CASE_NUM 

Variable  used  to  control  DO  case  process 

Integer 

6 

Array  Item 

RUD_ARRAY__ITEM 

Array  21  of  total  items  on  display  - to  be 
mapped  to  Item  NO 

Array 
A(  21 ) I 

19 

Match 

RUD_MATCH 

Boolean  used  to  terminate  a loop 

Boolean 

27 

Ident 

RUD_IDENT 

Boolean  used  to  terminate  a loop 
3. 3.8. 3 Data  Conversion  Processor 

Boolean 

20 

Null  Flag 

RYE_NULL_FLAG 

Local  flag  to  set  HC  MILL  FLAG  at  end  of 
process 

B 

21. 

K1 

RYE_K1 

Smoothing  factor  computed  from  elapsed  MCIU 
frame  change . 

S 

22 

K2 

RYE_K2 

Smoothing  factor  computed  from  elapsed  MCIU 
frame  change 

S 

23 

Motor  rates  last  pass 

RYE_MOT_RATE_PAST 

Previous  joint  rates  (smoothed)  used  to  smooth 
current  raw  rates 

A (6) 
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ITEM 


HAL/S  NAME 


24  XZ1 

26  T D 

27  RT 

28  LNTEMP 

29  TK 

49  TEC- 

50  RHC 

86  Sensor  ID  Table 
93  N 

32  POR  Position  in  AM 

33  Sine  of  Swing  Out  Angle 

34  EE  Ref  to  AM  Ref  Matrix 
37  PL  Ref  to  EE  Ref  Matrix 


RYE _XZ1 

RYE_TD 

RYE_RT 

RYE_LMTEMP 

RYEJPK 

RYE_C  GiLj_THC_S  I G 
RYE_COND_RHC_SIG 

RCD__SMSOR_ID_TABLE 

RCD_N 

RKG_POR_POS_ARM 
RKG_SWOUT_SrH  . 
RKG_EE_TO_AM 
RKG  PL  TO  EE 


TABLE  NAME:. 


DESCRIPTION 


ATTRIBUTES 


DATA  ITEM  DESCRIPTOR 


\s£\ 


o\ 


n 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

3. 3. 8.7  Single  Joint  Control 

17 

Counter 

RSCJCOUNTER 

Cycle  Counter 

I 

18 

RSC  JNT  Rate  LIM 

RSC_JHT_RATE_LIM 

Maximum  Joint  Rates  as  determined  by  vernier /coarse  state  and  payload 
status 

S 

19 

Counter  LIM 

RSC-COOTTER_LIM 

Maximum  cycles 

I 

20 

SINGL  DIR  Drive 
Pos/Heg  Past 

RSC_SING_DRV_POSHEG_PAST 

Value  of  Pos/Heg  flag  on  last  pass 

I 

21 

RSC  Pos  Hold  Flag 

RSC_P0S_H0LD 

RSC  Local  Position  Hold  Flag 

B 

22. 

-Delta  Joint'  Angle 

RSC_DELTA_JA 

Difference  of  actuai  joint  angle  minus  RSC  JNT  angle 

S 

23 

RSC  JUT  Angle 

RSC_JA 

RSC  Local  Joint  Angle 

S 1 

2L 

RSC  JNT  Rate  CMD 

RSC_JAR_CMD 

RSC  Local  Joint  Rate  Command 

a(6)s 

3. 3.8.8  Hand  Controller 

31 

Vernier  Scaling  Save 

R JS_VERH_S  CALE__SAVE 

Value  of  vernier  REQ  on  previous  cycle 

B 

32 

Max  Trans  Save 

R J S_MAX_TRAHS__SAVE 

Maximum  allowable  EE  trans  rate  on  previous  cycle 

S 

33 

Max  Trans 

RJS _MAX__TRAHS 

Current  maximum  allowable  EE  trans  rate 

S 

34 

Max  Rot  Save 

RJS _MAX_R0T  SAVE 

Maximum  allowable  EE  ROT  RATE  on  previous  cycle 

s 

35 

Mas  Rot 

RJS_MAX_  R0T 

Current  maximum  allowable  EE  ROT  RATE 

s 

36 

TEC  Save 

RJS_THCJ3AVE 

Trans  HC  commanded  rate  on  previous  cycle 

V(3)S 

37 

THC  Rate  CMD 

R J S_THC_RATE_CMD 

Current  Trans  HC  command  rate 

V(3)S 

38 

RHC  Save 

RJS_RHC_SAVE 

ROT  HC  command  rate  on  previous  cycle 

V(3)S 

39 

RHC  Rate  CMD 

RJS_RHC_RATE_CMD 

Current  ROT  HC  commanded  rate 

V(3)S 

ho 

Hull  Local 

RJSJTOLLJLOCAI, 

State  of  HC  Null  Flag 

B 

hi 

Min  Rate  Local 

RJS_MIN_RATE_LOCAL 

State  of  min  rate  flag  (for  DL  purposes) 

B 

k2 

Max  Trans  Com 

RJS _MAX_TRA1TS_C0M 

Maximum  allowable  EE  trans  rate  component 

s 

43 

Max  Rot  Com 

RJS _MAX_R0TjC0M 

Maximum  allowable  EE  rot  rate  component 

S 

03 
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TABLE  NAME:. 


# 

ITEM 

10 

XYZ 

11 

PYR 

12 

AIF 

13 

EE  SEL 

lit 

SINJ3W0UT 

16 

SP 

17 

CP 

18 

SY 

19 

CY 

20 

L_WY_EET 

21 

POS_SHY_WRY 

22 

FAIL  FLAG 

23 

, SI 

I 

2k 

Cl 

25 

POS_SHP_WRY 

26 

; SWRY 

27 

1 PASS  1 FLAG 

28 

PASS  2 FLAG 

29 

S23U 

30 

1 C23^ 

31 

SUM_PITCH 

32 

NUM  1 

HAL/S  NAME 


RPOJfYZ 

RPO_PYR 

RPO_AIF 

RPO_EE__SEL 

RPO_SIS_SWOUT 

RPO_SP 

RPO_CP 

RPO_SY 

RPO_CY 

RPO_L_WY_EET 

RPO_POS_SHY_WRY 

RPO_FAIL_FLAG 

RPO_Sl 

RPOJD1 

RPO_P°S_SHPJffiY 

RPO_SWRY 

RPO_PASSl_FLAG 

RP0_PASS2JFLAG 

RPO_S23i* 

RP0_C23U 

RPO__SUM_PITCH 

RPO  NUML>: 


33 


DEN  1 


5PO  DENI 


DATA  ITEM  DESCRIPTOR 


orithm 


Desired  point  of  resolution  (X,Y,Z)  in  orbiter  structural  frame 
Desired  attitude  (P,Yaw,R)  in  orbiter  structural  frame 
Arm  initialization  flag 

Selected  RMS  end-effector  identifier  for  initialized  arm 
Sine  of  swingout  joint  angle 

Sine  of  desired  POR  pitch  attitude  in  orbiter  structural  frame 

Cosine  of  desired  POR  pitch  attitude  in  orbiter  structural  frame 

Sine  of  desired  POR  yaw  attitude  in  orbiter  structural  frame 

Cosine  of  desired  POR  yaw  attitude  in  orbiter  structural  frame 

Length  between  wrist  yaw  joint  and  selected  end-effector  tip 

Position  vector  (X,Y,Z)  from  the  shoulder  yaw  to  the  wrist  yaw  joint  in 
the  swing-out  frame 

Flag  indicating  failure  of  the  algorithm  to  find  an  acceptable  solution 
Sine  of  shoulder  yaw  joint 
Cosine  of  shoulder  yaw  joint 

Position  vector  from  the  shoulder  pitch  to  the  wrist  yaw  joint  in  the 


Sine  of  the  wrist  yaw  joint  angle 

Iteration  control  flag  depending  on  the  wrist  yaw  singularity  condition 
Iteration  control  flag  depending  on  the  wrist  yaw  singularity  condition 
Sine  of  the  sum  of  the  shoulder,  elbow  and  wrist  pitch  angles 
Cosine  of  the  sum  of  the  shoulder,  elbow,  and  wrist  pitch  angles 
Sum  of  the  shoulder,  elbow,  and  wrist  pitch  angles 

Numerator  of  an  intermediate  quotient  used  to  calculate  the  elbow  pitch 
angle  _ 

Denominator  of  an  intermediate  quotient  used  to  calculate  the  elbow 
pitch  angle 


s-U 


TABLE  ENTRY  CONTENTS 


3? 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

34 

K 

RPO_K 

Quotient  of  HIM1/DEI1  equivalent  to  COS  (JDTRCELP-DELTA_EPSILON) ) 

s 

35 

ELP 

RPO_ELP 

Elbow  pitch  joint  angle 

s 

36 

SHP 

RPO_SHP 

Shoulder  pitch  joint  angle 

s 

37 

WRP 

RPJWRP 

Wrist  pitch  joint  angle 

s 

65 

PID 

RPO_PID 

Payload  index 

I 

66 

SR 

RPO_SR 

Sine  of  desired  POR  roll  attitude 

s 

67 

CR 

RPO_CR 

Cosine  of  desired  POR  roll  attitude 

s 

68 

POR  TO  OS 

RPO_POR_TO_OS 

Transformation  matrix  from  POR  frame  to  orbiter  structural  frame 

M(3,3)S 

69 

V_EE_POR 

RPO_V_EE_POR 

Vector  from  end  effector  tip  to  point  of  resolution. 

V(3)S 

71 

PL_TO_EE  . 

RPO_PL_TO_EE 

Vector  from  the  payload  POR  to  the  end  effector  tip  in  the  end 
effector  frame 

V(3)S 

73 

EE  TO  OS 

RPO_EE__TO_OS 

Transformation  matrix  from  end  effector  to  orbiter  structural  frame 

M(3,3)S 

74 

OS  TO  SWOUT 

RPO_OSJTO_SWOUT 

Transformation  matrix  from  the  orbiter  structural  to  swing-out  frame 

M(3,3)S 

75 

POS_WRY_EET 

RPO_POS_WRY_EET 

Position  vector  from  wrist  yaw  joint  to  end  effector  tip 

V(3)S 

76 

POS_MPM_SWOUT 

• RPO_POS_MPM_SWOUT 

Position  vector  from  manipulator  positioning  mechanism  to  swing-out  joint 

V(3)S 

77 

POS_SWOUT_SHY 

RPO_POS_SWOUT_SHY 

Position  vector  from  swing-out  joint  to  shoulder  yaw  joint 

V(3)S 

78- 

SHY 

RPO_SHY 

Shoulder  yaw  joint  angle 

s 

79 

SWOUT  TO  AM 

RPO_SWOUT_TO_AM 

Transformation  matrix  from  the  swing-out  to  arm  reference  frame 

M(3,3)S 

8o 

EE  TO  AM 

RPO_EE_TO_AM 

Transformation  matrix  from  end  effector  to  arm  reference  frame 

M(3,3(S 

8l 

POS_SHY_SHP 

RPO_POS_SHY_SHP 

Position  vector  from  shoulder  yaw  to  shoulder  pitch  joint 

V(3)S 

82 

POS_SHP_WRP 

RPO_POS_SHP_WRP 

Position  vector  from  shoulder  pitch  to  wrist  pitch  joint 

V(3)S 

83 

HUM  2 

RP0_HUM2 

Numerator  of  tan  Ctx+Bl  identity  used  to  calculate  shoulder  pitch  angle 

S 

84 

HUM  3 

RPO JJUM3 

Denominator  of  tan  Ca+Bl  identity  used  to  calculate  shoulder  pitch  angle 

s 

85 

S3DE 

RP0_S3DE 

Sin  (elbow  pitch  - (pelta_J2psilon) ) 

S 

87 

Good  XYZ 

RPO_GOOD_XYZ 

Copy  of  XYZ  used  to  save  a validated  desired  position 

V(3)S 
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DATA  ITEM  DESCRIPTOR 


if 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

3.3.8.10  Automatic  Sequence  Processor 

k6 

XYZ 

RAS  xrz 

Desired  POR  position  • 

o 

£3 

V(3)  S 

ga 

kl 

PYR 

RAS_PYR 

Desired  POR  attitude 

o 

V— f 

hd 

W 

V(  3 ) S 

k& 

Pause  Flag 

RAS  PAUSE  FLAG 

0-  no  pause  ^ 

o 

o 

a 

1=  pause  > - for  desired  point 

B 

j 

k9 

SP 

RAS  SP 

Sine  of  PYR 

o 

S 

50 

CP 

RAS  CP 

1 

Cosine  of  PYR„ 

> 

dd 

1 — i 

S 

1 

o 

ir< 

51 

SY 

RAS  SI 

Sine  of  PYR 

K 

s 

2 

< 

52 

CY 

RAS  CY 

Cosine  of  PYR0 

CO 

s 

. 

o 

53 

SR 

RAS_SR 

Sine  of  PYR^ 

O 

s 

5k 

■"S 

t-3 

CR 

RAS_CR 

Cosine  of  PYR 

H r i 
J-H 

s 

55 

STR  TO  DBS 

RAS  STR  TO  DES 

Transformation  matrix  from  orbiter  structural 

frame  to 

desired  POR 

M(3,3)  s 

orientation 

56 

POINTER 

RASJPOINTER 

Index  to  the  next  pre-stored  POR  point 

to 

be  used 

I 

57 

Dist 

RAS_DIST 

Distance  between  current  POR  position  and 

desired  POR  position 

s 

58 

Phi 

RAS  PHI 

Angle  through  which  present  POR  frame  must  be 

rotated  to  be  coincident 

s 

with  desired-  POR  frame 

59 

ERR _MAT 

RAS_ERR_MAT 

Transformation  from  present  POR  ref.  frame  to 

desired  POR  ref.  frame 

M(3,3) 

60 

KFPS 

RASJCFPS 

POR  translation  rate  in  feet /sec. 

s 

6x 

KDPS 

RASJCDPS 

POR  rotation  rate  In  degrees/sec. 

s 

62 

XYZ  dot 

RAS_XY  Z_D0T 

POR  translation  rate  command  with  respect 

to  the  orbiter  structural  frame 

V{3) 

63 

PYR  dot 

RAS_PYR_D°T 

POR  rotation  rate  command  with  respect 

to 

the 

POR  frame 

V(  3) 

6k 

Dist  Min 

RAS  DIST  MIH) 

Distance  and  attitude  errors  used  to  determine  if  POR  has  passed  the 

s 

desired  point  while  in  time  mode 

65 

Phi  Min 

RAS_PH! _MIN  ) 

s 

66 

Gain 

RAS_GAIH 

Gain  used  to  set  commanded  EE  rotation 

rates 

• 

s 

67 

X 

RAS_X 

X 

s 

68 

Y 

RAS_Y 

Y 

s 

69 

Z 

RAS  Z 

Z 
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■ 

ITEM 

HAL/S  NAME 

70 

Next  Point  Flag 

RASjmT_POINT_FLAG 

73 

Max  Trans 

1 RAS_MAX_TRANS 

76 

Progressing  Flag 

RAS_PROGRESSING_FLAG 

77 

Waiting  Flag 

RAS_WAITING_FLAG 

78 

Distance  Flag 

RAS_DISTANCE_FLAG 

79 

Time  Flag 

RAS_TIME_FLAG 

80 

Arm  ID 

RAS_ARM_ID 

81 

EE  ID 

RAS_EE_ID 

82 

PL  ID 

■ 

! RASJPL_ID 

83 

Pos  Tol 

RAS_P°S_TOL 

8L 

Att  Tol 

. RAS  _ATTJTOL 

85 

Seq  Length 

RASJ3EQ_LENGTH 

86 

; Seq  Init  Fail 

RAS_SEQ_INIT_FAIL 

ATTRIBUTES 


Flag  to  determine  if  the  next  point  in  a pre-stored  auto  sequence 
is  to  be  used  when  the  Progressing  mode  is  entered 

Maximum  allowable  POR  trans  rate 

Flag  to  enter  Progressing  mode 

Flag  to  enter  Waiting  mode 

Flag  to  enter  Distance  mode 

Flag  to  enter  Time  mode 

Integer  converted  pre-stored  auto  sequence  arm  ID 
Integer  converted  pre-stored  auto  sequence  EE  ID 
Integer  converted  pre-stored  auto  sequence  payload  ID 
Integer  converted  pre-stored  auto  sequence  position  tolerance. 

Integer  converted  pre-stored  auto  sequence  attitude  tolerance 
Integer  converted  pre-stored  auto  sequence  length 

Flag  for  validation  failure  of  pre-stored  auto  sequence  initialization 


96  Trans  Time 

97  Rot  Time 


RAS_TRANSJTIME 
RAS  ROT  TIME 


Translation  time 
Rotation  time 


s < S 
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DATA  ITEM  DESCRIPTOR 


# 

ITEM 

HAL/S  NAME 

DESCRIPTION 

ATTRIBUTES 

34 

Sine  of  Sum  of  WRP 
Angle  and  EPSILON 

RRP_SE4 

Sine  of  (Wrist  pitch  angle  + EPSILON) 

S 

35 

Cosine  of  Sum  of  WRP 
Angle  and  EPSILON 

rrp_ce4 

Cosine  of  (Wrist  pitch  angle  +EPSILON) 

S 

36 

Linear  Velocity  of  Arm 
Segment  from  ELP  to  WRP 

RRP__V_ELP_WP 

Linear  velocity  along  the  arm  segment  from  the 
elbow  pitch  joint  to  the  wrist  pitch  joint 

s 

37 

Cosine  of  Difference  of 
ELP  Angle  and  DELTA 
EPSILON 

RRP_CDE3 

Cosine  of  (Elbow  pitch  angle  - DELTA 
EPSILON) 

S 

38 

Ratio  of  absolute  value 
of  commanded  rate  to 
maximum  allowable  joint 
rate 

RRP_KDOT 

Ratio  of  the  absolute  value  of  commanded  rate 
to  maximum  allowable  joint  rate 

A(  6 )S 

39 

Inverse  maximum  of 
RRP_KDOT  array 

RRP_MAX_KDOT 

Inverse  of  MAX  (RRP_KDOT) 

S 

40 

Sine  of  Difference  of 
ELP  Angle  and  DELTA 
EPSILON 

' 

• 

• 

RRP_SDE3 

Sine  of  (Elbow  pitch  angle-DELTA_EPSILON) 

s 
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DESCRIPTION 

ATTRIBUTES 

3.3.8.12  Total  Velocity 

23 

RATE 

RTV_RATE 

Alternately  holds  actual  and  commanded  Joint 

angle  rates 

A(6). 

24 

V 

RTV_V 

Stores  translation  rate  data  (JX,Y,Z).  "before 
transformation  occurs 

and  after  display 

V(3) 

25 

W 

RTV  W 

Stores  rotation  rate  data  (Roll,  Pitch,  Yaw)  before  and  after 

V(3) 

display  transformation  occurs 

26 

Resultant 

RTV_POR_XLT_RSLT 

Translation  velocity  vector  magnitude 

s 

3.3.8.13  Position  Hold 

6 

Joint  Angle  Error 

RFP_DELTA__J  A 

The  difference  of  commanded  Joint  angle  and 

actual  Joint  angle 

s 

3.3.8.14  Health  Monitor 

32 

EE  rigid! zed  Past 

RHM__EE_RIG_PAST 

EE  RIG/DERIG  last  pass 

B 

33 

Derigidize  CMD  Flag 

RHM_EE_DERIG_CMD_FLAG 

First  time  flag  for  derigidize  CMD 

B 

34 

Release  CMD  Flag 

RHM__REL_CMD_FLAG 

First  time  flag  for  release  CMD 

B 

35 

SHY  Sing  Ctr 

RHM__S  ING_SHY_CTR 

Shoulder  yaw  singularity  filtering  counter 

S 

36 

WRY  Sing  Ctr 

RHM  SING  WRY  CTR  . 

Wrist  yaw  singularity  filtering  counter 

s 

37 

38 

39 

40 

ELP  Sing  Ctr 
Reach.  Lim  Pos  Ctr 
Reach  Lim  Neg  Ctr 
Released  Past 

RHM_SING_ELP_CTR 
RHM_REACH_LIM_POS__CTR 
RHM_REACH_LI&I_X’jEG_CTR 
RHM_RELD  FLAG  PAST 

Elbow  pitch  singularity . filtering  counter 
Positive  reach  limit  filtering  counter 
Negative  reach  limit  filtering  counter 
Released  flag  last  pass 

reproduc 

ORIGINAL 

s 

A(6)S 

A(6)s 

B 

4l 

Derigidized  Past 

RHM_DERIG_PAST 

Derigidized  flag  last  pass 

'<> 

> & 

B 

42 

EE  Count 

RHM_EE_COUKT 

MCIU  bite  failure  filtering  counter 

o tr* 

S 

43 

MCIU  EE  FLAG 

RHM  MCIU  EE  FLAG 

MCIU  failure  flag 

v— < 

CO 

B 

1.4 

__  O 

Reach  Lim  P Flag 

RHM_REACH_LIM_P_FLAG 

Reach  limit  plus  flag 

^ hr} 

o 

A(6)B 

45 

Reach  Lim  M Flag 

RHM _REACHJjIM _M__FLAG 

Reach  limit  minus  flag 

O 
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3.3.8.15  Temperature  Processor 

1 

Worst  Case  Delta 

RIT  WORST-l-CASE  DELT  TEMP 

The  worst  case  delta  (out  of  limits)  temperature  condition  for  each 

Temperature 

arm  available 

3 

HI  Limit 

RTTJilJiBd 

The  high  temperature  limit  (ABE  or  LED)  for  the  temperature  value 
being  processed 

S 

4 

L0  Limit 

RIT_L0_LIM 

The  low  temperature  limit  (ABE  or  LED)  for  the  temperature  value 
being  processed 

s 

5 

Delta  TEMP 

RIT_DELTA_TEMP 

The  out  of  limits  condition  for  the  temperature  value  being 
processed.  It  is  used  to  determine  the  worst  case  delta  temperature. 

s 

6 

ARM  INDEX 

RIT  ARM  INDEX 

This  item  contains  a one  if  a port  temperature  data  value  is  being 

I 

processed  and  a 2 if  a starboard  temperature  data  value  is  being 
processed. 

14 

Therm  Counter 

RIT_THERM_COUNTER 

Counter  that  keeps  track  of  number  of  temps  processed  in  current 
cycle  of  24 

-I 

15 

J 

RITjJ 

Subscribe  into  the  24-element  arrays 

I 

16 

Annun  Therm  Counter 

RIT_ANNUN_THERM_COUNTER 

Two  cycle  counter  trigger 

A(24)I 

18 

TEMP  INDEX 

RIT_JCEMP_INDEX 

This  item  is  a (2)  for  port  temp  and  a (l)  for  STBD  temp. 

B 

3.3.8.16  MCIU  Encoder 

35 

Old  Motor  Speed 

RNC_0LDJ4TR_SPD 

Old  motor  speed 

A(6)S 

44 

ASI 

RNC_ASE 

Array  subscript  set  by  the  arm  select  index 

■ I 

45 

Joint  Current 

EHC_JTTT_CEIIT 

Floating  proint  value  for  setting  motor  current 

A(6)S 
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HAL/S  NAME 


ATTRIBUTES  q 

' O 


Temporary  variable  to  convert  joint  movement,  gear  ratios,  and 
scaling  factors  into  a fixed  point  joint  rate  command. 

Contains  the  four  rounded  digits  of  the  Input  Data  Fields. 

Contains  the  first  digit  of  Input  Data  Fields. 

Contains  the  second  digit  of  Input  Data  Fields 

Contains  the  third  digit  of  Input  Data  Fields 

Contains  the  fourth  digit  of  Input  Data  Fields 

Counter  to  seperate  digits 

Contains  the  rounded  integer  value  of  Motor  Speed 


3 H'"'ll 

s Ml 

I Si! 


:?  33  o 

<Q  <r  t-4 
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DATA 


DESCRIPTOR 


DESCRIPTION 


ATTRIBUTES 


3.3-8.17  Dedicated  Display 

The  indices  used  in  the  issuing  of  the  UI 
annunciation  macro 


A(ll)l 


The  value  of  the  actual  POR  resultant  transla-  S 

tion  rate  or  the  CMDED  POR  resultant  transla- 
tion rate,  whichever  is  greater 

The  current  scale  factor  (XI  or  X10)  to  he  S 

applied  to  the  actual  and  CMDED  POR  resultant 
translation  rates 

A Boolean  array  mapping  used  in  order  to  he  A(ll)B 

able  to  index  through  all  the  annunciation 

flags 

A value  (0  for  PORT,  12  for  STBD)  used  to  I 

index  into  the  correct  portion  of  the  thermistor 
temperature  data  array  depending  on  whether  a 
PORT  or  STBD  temperature  is  being  requested 

An  index  (l  for  PORT,  2 for  STBD)  used  to  I 

reference  arm  dependent  data  during  tempera- 
ture processing 

Annunciation  flags  saved  from  the  last  pass  A(ll)B 


A table  used  to  correlate  one  of  the  seven  LED 
temperatures  with  each  of  the  five  ABE  temper- 
atures 


A(7)I 


Date  10/16/79 

Rev 
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ATTRIBUTES 


Temperature  ID  Base 
(PORT/STBD) 

LED  ID  Array 


RDD  ARM  TEMP  ID  BASE 


RDD  LED  TEMP  ID 


i The  base  number  (100  for  PORT,  200  for  STBD)  A(2)S 
to  be  incremented  and  used  as  a temperature  ID 

! 

A table  used  to  correlate  one  of  the  five  ABE  a(5)I 
temperatures  with  each  of  the  seven  LED 
temperatures 
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HAL/S  NAME 


18 


OK  To  Enter  Flag 


T>(\n  r iv  m.'N  i.inmi  n\ 


22 


Mode  Case  Index 


23  Mode  Case  Array 

31  MCIU  Frame  ID 


RQC_MODE_CASE_IEDEX 
RQC_MODE_CASE_ARRAY 
RQC_MC  IU_FRAME__ID 
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.8.18  Input  Processing  and  Configuration  Determination 

Ok  to  Enter  Flag-ON  means  arm  is  at  rest  and  operator  request  for 
new  mode  will  be  services. 


ATTRIBUTES 


3 

£ Ml 

% 3S 


Points  to  the  correct  do  case 

Contains  values  used  by  the  Mode  Case  Index  to  point  to  the  correct 
do  case 

Contains  the  integer  form  of  the  MCIU  frame  ID  which  is  input 
from  the  MCIU 
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ATTRIBUTES 

1 

Freeze  Flag 

RWP_FREEZE 

3.3.8.20  Position  Hold  Checks 

Flag  to  determine  whether  or  not  to  save  current  JA  for  RPF 

B 

4 

Saved  Position  Hold  Flag 

RWP_P0S ITI0N_H0LD_SAVE 

Status  of  Position  Hold  Flag  on  last  cycle 

B 

1+1 

Encoder  First  Chk' 

RVM_ENCOD_FIRST_CHK 

3.3.8.21  Consistency  and  Encoder  Check 
First  pass  flag  for  encoder  check 

a(6)b 

1+2 

TACHO  Integral 

RVM_TACHO_INTEGRAL 

Encoder  check  calculation 

a(6)s 

43 

Integral  Run  Time 

RVM_INTEGRAL_RUN_TIME 

Encoder  check  calculation 

a(6)s 

44 

Jnt  Rate  Match 

RVM_JUT_RATE_MATCH 

Loop  control 

B 

45 

Jnt  Disp 

RVM_JBT_DISP 

Joint  displacement 

A(6)s 

46 

Mot  Speed  Cmd  Unfilt 

RVM _MOT_SPEED_RAW 

Commanded  unfiltered  motor  speeds 

a(6)s 

47 

Mot  Speed  Cmd  LP 

RVM_MOT_SPEED_CMD_LP 

Last  pass  value  for  motor  speed  command 

a(6)s 

48 

F12 

RVM_F12 

Consistency  cheek  motor  speed  factor 

s 

49 

Fll 

RVM_F11 

Consistency  check  motor  speed  factor 

s 

50 

F22 

RVMJF22 

Consistency  check  control  error  factor 

s 

51 

F21 

RVM_F21 

Consistency  check  control  error  factor 

s 

52 

F32 

RVM_F32 

Consistency  check  rate  increment  factor 

s 

53 

F31 

RVM_F31 

Consistency  check  rate  increment  factor 

s 

54 

Mot  Speed  Cmd 

RVMJ40T_SPEED_CMD 

Filtered  motor  speed  commands 

A(6)s 

55 

Cntl  Err  Unfilt 

RVM_CNTL_ERR_RAW 

Unfiltered  control  error 

a(6)s 

56 

Cntl  Err 

RVM_CHTL_ERR 

Filtered  control  error 

A(6)S 

57 

Cntl  Err  LP 

RVM_CNTL_ERR_LP 

Last  pass  value  for  control  error 

a(6)S 

58 

Rate  Inc 

RVM_RATE_INC 

Filtered  rate  increment 

A(6)S 

59 

Rate  Inc  LP 

RVM_RATE_IHC_LP 

Last  pass  value  of  rate  increment 

A(6)S 

6o 

Rate  Inc  Unfilt 

RVM_RATE_IN  C_RAW 

Unfiltered  rate  increment 

a(6)s 

6i 

Ang  Inc 

RVMJUJGJNC 

Joint  angle  increment 

a(6)s 
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Last  pass  value  of  joint  angles 
Last  pass  value  of  consistency  flag 
Last  pass  value  of  all  brakes  on  flags 
Last  pass  value  of  tach  fail  flag 
Last  pass  value  of  encoder  check  flags 
Elapsed  displacement 
Runaway  joint  consistency  flags 


Loop  control 
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3 
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